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ABSTRACT _ 

This document 'provides a model for assessing a 
school's mathematics program and planning for program improvement. A 
systematic process for instructional improvement focuses upon 
students' needs and the identification of successful instructional 
strategies to meet these needs. The improvement plan and the 
implementation of intervention strategies are based on the analysis 
of assessment data. The climate, leadership, and collaborative 
efforts among people involved are considered as crucial factors; also 
essential is a common body of knowledge, skills, and attitudes from 
which to approach instruction. The eight major sections of the manual 
focus on (1) goals and objectives; (2J evaluation; (3) Foun8ation 
Program Assessment and Improvement System (FPAIS), the official 
curriculum management system of the Department of Education; (4) 
elementary and intermediate schedules; (5) high school schedules; (6) 
trends and issues in mathematics education; (7) problem solving; and 
(8) reading in mathematics. (MNS) 
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IREWORD 



As we strive towards the goal of providing quality education in our 
schools, attention should be focused on assessment and improvement strate- 
gies and the development of school- level leaders to implement, improvement 
activities 

-4) 

This document provides a model for assessing a school's mathematics 
program and planning fo^ program improvement. Staff development is neces- 
sary to provide school'- level leaders with the skills /knowledge, and stra- 
tegies for assessment and improvement, * 

The collaborative efforts of school personnel in the improvement 
planning process will lead to upgrading mathematics instruction in each 
classroom and increased achievement of the Foundation Program Objectives. 




Dr. Dennis H. .Thompson . 
Superintendent of. Education 
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, - -iv"&nR0DucriON 

PrograV Improvement is based on a major assumption that systematic 
improvement entails clarifying and defining goals, assessing the level 
of student achievement toward these goals/ analyzing the assessment data 
to determine needs and implications, planning for change, and implementing 

and evaluating the improvement plan. 

' > . • «, * 

^This manual represents the first attempt to provide direction and 

* 

assistance to schools in their efforts to systematically improve instruc- 
tion and increase^student achievement of the Foundation Program. Objectives 
through mathematics, .This systematic process for instructional improvement 
focuses upon students' needs and the identification of* successful instruc- 
tional strategies to meet these needs. The improvement plan and the imple- 

mentation of intervention strategies are based on the analysis of assessment 

r 

data. In addition, the climate, leadership, and collaborative efforts among 

<• 

people involved are considered to be crucial factors in program improvement. 
Also essential is a common body of knowledge, skills, and attitudes from ; 
which to approach instruction. This manual incorporates some of the change 
strategies, content utilization, and the instructipnal^rocess described 
in the Foundation Program for the Public Schools of Hawaii, Administrator's 
Handbook , Office of Instructional Services, RS 80-9253, August 1980. 

~ * 

Each of the major sections of this manual is briefly described below 

4 

Section l.» Goals and Objectives- f 

. - The relationship of the goals and objective^ of the mathematics 

program with the Foundation Program Objectives,' the related 
performance expectations and the essential competencies is - 
shown. 

• / • : 

■ , i-i 



•Section 2. Evaluation 4 1 

t 

A discussion of evaluation- as an integral part of the instruc- 
tional process is prpvided.* 

Section 3. Foundation Program Assessment and Improvement System (FPAIS) 

Thp official curriculum' management system of the Department of 
Education is presented. Included in this section is an in- 
terpretation of FPAIS at the school level as it relates to 
mathematics education. 

Section 4. Elementary and Intermediate Schedules 

Schedules A to p are provided along with ^guidelines as to 
the purpose and use of each. Also provided is a flowchart 

PC - 

depicting the relationship of these schedules and of school- 
level assessment and improvement activities. 



Section 5. High School Schedules 

Schedule? A to G are provided along with guidelines as to 
the purpose* and use of each. A flowchart is provided 
depicting the relationship of these schedules and of school- 
level assessment and improven^rft activities. 



Section 6. Trends and Issues in Mathematics Education 

> 

r 

This' sect ion includes a discussion of the trends and issues 
of mathematics education. 



Section 7. Problem Solving 

The nature of the problem-solving process is, discussed. 
Strategies and techniques that may be used iri a problem- 
solving approach are included. . 

Section 8. Reading in Mathematics 

Annotated references on teaching reading in the mathematics; 
% classroom are provided,. Also tools for assessing the 

i 

reading level of mathematics materials are provided. v 
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2. EVALUATION 

Evaluation is an integral part of instruction./ Its two purposes are to 
detemiine effectiveness of instruction as measured by student achievement and 
to provide information about ways of improving curriculum and instruction. 

At the classroom level, evaluation is the process of determining the^ 
value or effectiveness, of instruction for the -purpose of decision making. 
The teacher may want to gather information which will determine how effective 
a particular instructional strategy or mater^il was in meeting identified 
needs . 

A teacher, can conduct two basic types of evaluation. They are formative 

and summative. Formative evaluation. takes place before and during ins true - 
y • 

tion. v It is a continual process concerned with implementation "processes and 

f * 

Student progress toward the attainment of specified objectives. Thus, forma- 

* * 

tive evaluation provides the teacher with information during the course of ( 
instruction for possible mid-course corrections about^ any part of the 
instructional process (preliminary assessment , analysis and planning, 
instructional strategy, instructional delivery) to help Assure that instruc- 

r 

tional objectives will eventually be met. , * 

Summative evaluation takes place at .the end of the instructional unit. 
It is concerned with student achievement and "the degree 6f success of . 
instructional delivery or instructional strategy. It is the process of 
gathering and usijig student achievement data for making judgments - judgments 
that will determine the next steps to be taken. • • ' 

At the school or prbgram level, evaluation is viewed as an essential 
component of an assessment/improvement process. The improvement framework 
presented in this handbook is based on a major assumption that systematic 
improvement entails the utilization of ah assessment/improvement process 
J • . 
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which includes: assessing the level of student achievement toward specified 
§oals; analyzing the assessment data to determine needs and implications; 
planning for change; .implementing and evaluating planned change procedures. * 
The Foundation Program Assessment and Improvement System (FPAIS) , which 
is the Department's curriculum management system provides a process for 
conductii}g assessments, reviewing and analyzing findings and related data, 
and using the results to plan, program, implement and evaluate educational 
programs . - 

A sample application of this process is presented in the outline below. 



School Assessment/Improvement "process 



• - • . • ■ . ^ 

The school Assessment/improvement process includes the following steps 



1. 
2. 




Data based assessment. t * 

Analysis of assessment data and identification of objectives "for 
specific needs. ' 
Development o£ interventions and strategies which will attend to 
,the specific needs (problem- solving approaches). 

Development of implementation plans, activities ; and timeline. 
Re-assessment of desired change and beginning of the recycling 
process (evaluation) . 
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A further breakdown of some of these steps could include: 

1. Assessment \ 
a. Activities 

• Identify student strengths and weaknesses 




• Identify current teaching practices 

- F 

• Identify teacher philosophy 

• Compare/contrast philosophy with teaching 
practices and student problems 

• Concur on implications for improvement 



b. Resources 

• Student performance data 
> . • Standardized test data 

• Teacfier perceptions 

• Non-t^tf&survey data 



,*a/ Analytic Fit|^fibrk 
* . • Content model 

• Philosophy / ■ T 
j * • • State/scKool goals and objectives 

, tvSchpol program f|P 

b. Activities ■* -* 

> m 

* - ' x 

• Compare/contrast assessment data with goals and objective? 
_ • Relate school program and teaching practices to data 

. « DetbAnine gaps (needs) 



5. Planning and Delivery 
a. Activities • 
» • * ' • Establish priorities with respect to needs 

• DetenTiine' strategies With respect to instructional inter- 
ventions, in-service training, curriculum outlines. 

• Develop implementation plan and timeline 

4. Evaluation 
a* Activities 

• Collect student achievement data /n 

• Measure attainment of program standards 



• From:. The Foundation Program for the Public Schools of Hawaii , 

Administrator's Handbook, Office of Instructional Service, RS 80-9253, 
August, 1980, p. E-l, 21. . ■ , 
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3. FOUNDATION PROGRAM ASSESSMENT AND IMPROVEMENT SYSTEM (FPAIS) 

The Foundation Program Assessment and Improvement System (FPAIS) 
is the official program monitoring system of the Department of Education, 
Full descriptions of the system are found in the pamphlets: 1) Foundation 
Program Assessment and Improvement System , Office of Instructional Services/ 
TAC 77-4297, October 1977; 2) Procedural Handbook for the Improvement 
Component of the Foundation Program Assessment and Inprovement System 
(FPAIS), Office of Instructional Services , JAC 77-4721, December 1977; and 
3] Procedural Ha ndbook for the Assessment Component of the Foundation 
Program Assessment, and Improvement System (FPAIS), Office? of Instructional 
Services, February 1981. Each school should have copies of these pamphlets. 
What follows is a reprint of school -initiated procedures found on pages 
20-23 of the Procedural Handbook for the Improvement Component of the 
Foundation Program Assessment and-i^provement System (FPAIS). In addition, 
overall implementation plans^of FPAIS as it relates to mathematics education 
at the elementary/ intermediate levels and high school. level are depicted. 
These plans are fully described in sections-four and five of this manual. 
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PROCEDURES FOR SCHOOL-INITIATED CHANGE: 

SELECTION OR DEVELOPMENT OF SCHOOL IMPROVEMENT PROVISIONS 

The criteria! for sejectrng the School-Initiated Change Strategy afre the detection and 
analysis of a high priority curriculum and instructional need at a particular school and 
the decision that this need can best be met through school initiative and leadership. ' 

At the school level, where dynamic local needs arise within the statewide program, the 
school may find various assessment and improvement models to be helpful in relating, 
the intention of the Foundation Program Assessment and Improvement System to 
procedures which are more specific and meaningful for them. An intervention model 
for assessing and improving the school's reading program is contained in the appendix. 

The major activities in the School-Initiated Change Strategy and the key approval points 
in relation to the activities 'are contained in the figure which follows. 

Figurq 4. School-Initiated Change Strategy 



1 — ► 


Determine Special 
School Needs 






Identify & Compare 
Alternatives for 
Meeting Need 


1 




Prepare & Present ■ 
Recommended 
Alternatives - 






Select Best 
Alternative for 
Implementation 



/ Key Approval 
\ Point 



Key Approval 
Point 









Develop Alternative 
Selected 




i. 


; i 


Develop Implemen- 
tation Plan 




1 




Implement 








Evaluate 




< 



Key Approval 
Point 



Key Approval 
Point 



Approval to initiate study and anal- 
ysis by PrincipaJ. ^ 



Approval of selected alternative by 
Principal. '(If special state or federal 
funds are required by District Super- 
intendent and State Superintendent). 



If special funds are required, approv- 
al by District Superintendent, State 
Superintendent, Board of Education 
(inclusion in Legislative Budget 
request). 

Identification by State Superintend- 
ent of project having statewide 
significance. 



16 
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The section which follows identifies major improvement work phases in relation to the 
duties and responsibilities of School. District and State personnel. . 



4 Work Phases- (1) IDENTIFICATION AND ANALYSIS OF PROGRAM NEEDS 
^?NAUsts. SELECTION AND RECOMMENDATION OF SOLUTION 
-ALTERNATIVE(S) ' 



SCHOOL 

1 



3. 
4. 



Take initiative in identifying school needs according to Foundation Program Objectives- 
and State policies or guidelines. 

Organize work group(s j to conduct analysis of problem area(s) and to consider improve- 
meat alternatives. 

Request assistance as appropriate from District/State/external resource agencies. 
Select best alternative. Forward selected alternative to- District Superintendent for 
review. 



DISTRICT 

1. 



2. 



help particular school improvement efforts. 

Maintain centra! collections of curriculum materials provided by State for use by school 
personnel in improvement studies. 



T^ovide needed consultation and assistance to District personnel ^8 ^* 
" to°dentify and analyze needs, develop relevant alternatives and select alternative for 
implementation. , . - 

2 " Select procure, distribute and update collections of curriculum materials ma.nta.ned 
h Districts for use by school personnel in improvement stud.es. - 



Work P-Hase: (3 ) DEVELOPMENT OF ALTERNATIVE SELECTED 
SCHOOL 

1 . ' Prepare plans for developing the alternative selected,* 
2 Implement plans. 

3. Obtain assistance from District/State/external agencies as appropriate. 



*lf developing the alternative selected requires a 
to undertake the effort as appropriate. 



major Investment of time and resources, notify District of intent 



DISTRICT x . . v 

1. * Provide all needed assistance to school in developing alternative selected 

2. If State- approvals required, provide assistance in preparing subsequent Pi 
agement System (PMS) -reports. suosequent Pi 

STATE ' \ 

1 • Provide technical assistance to schools as "requested by. District. 



Work Phase: (4) DEVELOPMENT OF IMPLEMENTATION PLAN 



SCHOOL „.■■ • 

1 " 8^tt 1 Jrp? t h ton H" P l an ^Mting of objectives; installation time frame and 
schedule, personnel, budget and logical requirements; support services; evaluation. 

2. Involve District as appropriate. 

3. Submit implementation plan to DistricHbr review. 
DISTRICT r- s „ 
1. Provide ctfrfeultation as requested. ' ' ' 

^vjew ^sqhaol implementation' plan; provide feedback, and support. 
STATE ; , 

1 Provide consultation as requested by District. „ K 




Work Phase: (5) IMPLEMENTATION OF SCHOOL IMPRQVEMENT.PLAN " | 
SCHOOL » 'i 

1. Coordin«fl£all phases of implementation process. 

2. Monitor implementatibn; make adjustments as necessary. ~ '* 
DISTRICT 

1 Examine yearly reports on school improvement effort. Respond as needed. 
2. Routinely compile information on school improvement efforts in District (number 
type, scale) Include aggregated information of District improvement projects and 
/ forward to State Superintendent. 

STATE ' 

1 * np 0 rinSc C ° mpile information on sc h°°' level improvement efforts statewide, providing 
.periodic summary reports to appropriate authorities. 8 

2. Disseminate information on new program developments statewide as appropriate. 
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Work Phase: (6) EVALUATION OF SCHOOL IMPROVEMENT PLAN 



t 



SCHOOL 

1. Evaluate improvement ^ffort. 

2. Provide evaluation report to District. 

DISTRICT 

1. Provide evaluation assistance as appropriate to school. 

2. Review evaluation report and provide feedback to school. 

STATE 

1 Provide evaluation assistance as requested by District. 
2. Review arid respond to evaluation reports as needed. 
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School -Level Assessment arid Improvement Model for Elementary and ^ Intermediate School Mathematics 

_____ — V r " 



ELBENTARY AND INTERMEDIATE SCHOOL 
FLOWCHART FOR ASSESSMENT AND IMPROVEMENT ACTIVITIES 



i 

ON 



.20 



(Leadership team directs and oversees 
Mathematics Conanittee in all aspects of assessment, 
planning for i~provement , and implementation) 



Team completes Schedule A: The- School 

Committee meets regularly with teachers and begins 
implementation of assessment plan 



Individual teachers complete Schedule B: Grade-Level Assessment 

• -4 

Committee compiles data onto Schedule C: General Summary 

•I 

— ^ Committee identifies and prioritizes needs on Schedule-D: 

Sumnrary^of Needs 

Committee reviews mathematics program beginning with 
those in Schedule F: Mathematics Programs 

: '■ u 

Committee drafts improvement plan and timeline on Schedule E: 
Planning fjxr Improvement 

Team/committee discusses improvement plan and timeline with 
teachers and makes necessary revisions/adjustments 

School begiirS implementation of improvement plan using Schedule G 
Team coordinates and monitors the implementation 

Committee reassesses needs, evaluates progress 
and revises improvement plan accordingly 

i 

Team/committee reviews and updates Schedules A, B, and C 



\ 




Goals § Objectives 
(of Hawaii State Department 
of Education) 

Evaluation 

Schedules A, B,. and C 



FPAIS Model and Interpretation 
Trends and Issues 
Problem Solving 
Reading in Mathematics , 
, Schedule D 



Reviewing of Mathematics 
Programs (Schedule F) 



Schedules E and G 



7 
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School-Level Assessment and Improvement Model for High School Mathematics 



HIGH SCHOOL 

FLOWCHART FOR ASSESSMENT AND IMPROVEMENT ACTIVITIES 




[ V 4 
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leadership Team organizes available data related to 
school and department on Schedule A : "School and De-^ 
payment Data, Schedule B : Testing and Student Evaluation 
and Schedule C: Post High School Information 
/ 



sf^ec 



Team analyses problem areas -reflected in ^ le ^^^ e %^ a . 
jer sources fo faroplete first draft of summary' ( Schedule D : Summary) 

Team ieads mathematics department in discussion, analysis, revision 
of Schedules A, B, C and first draft of Schedule D 

Team/mathematics department completes Schedule D based on this input 

\l 

Team/mathematics department identifies and prioritizes nee<& on Schedule £: 
*" ' Planning for Improvement * 
Team begins first draft of improvement plan and .timelines on 

Schedule E ^ 

Team utilizes Appropriate 'sections of Schedule F: Materials Assessment 

' Team leads department meeting to analyze and revise 
improvement plan and timelines 

' 4 

Team/mathematics department completes improvement plan and 
begins implementation usin^ Schedule G 

Team coordinates and monitors department 
implementation of improvement plan 

Team/mathematics department reassesses needs .an^evaluates 
lavement plan (including adjustments, revisions, etc.) 

Team/mathematics department reviews and updates Schedules A, b; C, and D 




> 




Goals and Objectives 
(of Hawaii State Department 
of Education) - 

/ 

Evaluation 
Schedules A,B, and C 



FPA1S Model and Interpretation 
Trends and Issues 
Problem Solving 
Reading in Mathematics 
Schedule D 



V./ 
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Elementary and Intermediate School 
Schedules A Through G 
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4. ELEMENTARY AND INTERMEDIATE SCHOOL SCHEDULES* , k 



Guidelines for Using Elementary and Intermediate School Sche dules A Through G 
Introduction ' 'W*'j 

The Flowchart for Assessment and Improvement Activities found on the 
next page represents an interpretation of the Foundation Program Assessment 
and Improvement System (FPAIS) .for school-initiated change in mathematics. 
The flowchart relates Schedules A through G to the assessment activities, the 
planning for improvement, and the implementation of the improvement plan. 
The model assumes that the leadership team consists of an administrator 
"and at least two teachers. Leadership teams receive support^from the District 



Educational Specialist. t 

A number of different organizational structures are effective irt^p* 
developing dialogue among faculty to ensure their active involvement in 
the assessment and improvement activities. These guidelines ^ however , are 
written for schools with a somewhat formal structure y88ffl£8&' 
• 1. At least one teacher on the leadership team is "^M|" a member of 
the school's mathematics committee. - *'« 

2. The school mathematics committee consists of* at least one 
.teacher from each grade level. 9 m* 

3. The mathematics committee member leads the grade-level meetings. 
The guidelines offer suggestions to the leadership team directing, 

the school-level mathematics assessment and improvement activities. These J| 
guidelines should be interpreted as recommendations based on the experiences 
of schools that were involved in piloting this model. , 

Schedules A, B, and C help to organize the assessment activities. ^ 
These schedules compile the available data relative to curriculum, budget, 
and so on. The information on these schedules tend to validate people's 
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v ' ELEMENTARY AND INTERMEDIATE SCHOOL 
pOWGHART |OR ASSESSMENT AND IMPROVEMENT ACTIVITIES 



\ ft 



Tip* 

(Leadership team dire<^> and oversees 
ggte. Mathem^ics Comm^|ee in all jaSpects of assessment , 
planning for improvement, %id implementation) 



^ Tj|§i completes ScSedulpA: The School 

£ 4, 

Committee meets regularly with teachers and begins 
implementation of assessment plan 

° ; % I ' 

' I 

Individual teachers complete Schedule B: Grade-Level Assessment 

i 

Committee compiles data onto Schedule C: General Summary 

I 

— > Committee identifies and prioritizes needs on Schedule D: 

Summary of Needs 

Cbmmit^<^reviews mathematics programs beginning with 
/ *llfP e Sc^dule F: Mathematics Programs 

^Committee drafts improvement plan, and timeline on Schedule E: 
• 9 Planning for Improvement 

>l 

Team/committee discusses improvement plan and timeline with 
>*&£achers and makes necessary revisions/adjustments 

Cif I 

^ School begins implementation of improvement plan usk^ Schedule G 
Team coordinates and monitors the implementation 



i 

Committee reassesses needs h evaluates progress 
and revises improvement pl^^ accordingly 

• . I 

Xeajn/caranittee reviews and updates Schedules A, B, and C 



.ingress ions of the school arid its mathematics program. The school profile 
provided by these schedules serves as a basis for school-level planning 
for improvement. For example, the budget data on Schedule A may be used 
in determining what areas could be cut back in order to fund the intervention 
identified to improve the school's mathematics curriculum. 

Schedules D, E, and F are related to the school f s planning for improve- 
ment. This process begins with the leadership team identifying and priori- 

* Yizing the needs determined from an analysis of the information on Schedules 
A and C. The leadership team also reviews the trends and issues section 

^of the Manual and mathematics programs such as those described in Schedule 
*F in order to suggest methods of intervention. Following input from the 
.faculty, a three-year^ improvement plan is finalized on Schedule E. 

It is suggested that schools complete the improvemeht plan within one 

s 

• * school year. Moreover, it is strongly recommended that the team begin 

implementation of the plan to the pdint where they will be able to continue 
the momentum the next year. For instance, the team could request for < 
examination copies of materials from their district educational specialists 
before the end of the first school year in preparation for the next. Other 
suggestions are provided in Schedule G. 

Schedule A The School 

the intent of Schedule A is to provide^ a profile of the school: its 
organization, student population, professional staff, administrative, policies 
and procedures; and teacher awareness of the Department of Education's goals 
and priorities for mathematics education. * 

This information serves as a basis for analyzing data, on subsequent 
schedules and for -formulating the school f s improvement j)lan. For example, 
data on the socio-economic and ethnic background of students are used in 



fr3 



the analysis* of standardized test results on Schedule B when comparing the 



school's population with the population that was used to determine norms 



such as stanines and percentiles for the standardized test. The background 
informati6n for mathematics teachers may provide clues to the types of in- 
service support needed. 

The ieadership team completes Schedule A. The completed schedule 
provides a means of sharing relevant information and initiating teacher 
involvement in the assessment and improvement activities. 

The principal has access to most of the data at the school. Data 
that are not available at the school may be obtained from the district or 
other Department of ^Education offices. 

Schedule B Grade -Level Assessment 

Schedule B is designed to assess the grade-level mathematics program 
relative to content coverage, problem- solving approaches, and test results. 
The completion of Schedule B requires a three-step process that involves 
coordinating the efforts of the leadership team, the mathematics committee, 
and the individual teachers by grade level. 

The completion process serves as a means for dialogue and articulation 
within and between grade levels. Determining the rating system to be used 
for Schedule B, for instance, requires school-wide articulation. In order 
to compile the grade- level assessments into a meaningful school summary 
*on Schedule C, there must be consistency in interpreting the rating symbols 
within each school. , " , • 

, The three -step completion process described on the next page is based 
on the school organization described in the introduction to these guidelines 
Schools that are organized differently may adapt the process to their needs. 
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Step 1: Content Coverage 

Individual members of the school's mathematics committee lead*- <' 
grade- level meetings to explain the intent and use' of information 
included on Schedule B, emphasizing the importance of school -wide 
consistency iij interpreting the rating symbols selected. 

In the first step each teacher is aslced to complete the first 
three columns of the appropriate matrix from Schedule B, Generally 
a three point system using +,v/, - or E (excellent), S (satisfactory) , 
N fneeds improvement) provides sufficient information on instruc- 
tional emphases. The intent is to get a picture of the emphases 
and omissions in the school's mathematics program, * 

Features of the format that should be explained ap the grade- level 
meetings include: 

a) For each grade level the learner objectives from the 
Mathematics Program Guide are listed in abbreviated form, 

b) As .indicated in the footnote, the numbers in parentheses 
following the objectives or clusters of objectives 
correspond to the numbers on Schedule C Summary Sheet: 
Content Coverage, This numbering is to facilitate the 
completicnof Schedule C which combines the d#ta for 
each grade level onto a single school-wide summary, 

c) The numbering described above generally reflects the order * 
in which the objectives are introduced in the Mathematics 
Program Guide* For example, under the topic of whole < 
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* ' , numbers for kindergarten are learner objectives for comparison 
(1), number name and place v^lue- (2), and addition and sub- 
traction (3)/ In grade one another strand, counting (4), is 
• * added. 

If the school is large, individual committee members should compile 
. this data on a new copy of Schedule B for each grade level. One method 
is to indicate the number of teachers covering each learner' objective. 
This will facilitate compiling the grade-level data to obtain a school 
summary on Schedule C. . 

Step 2: Problem-Solving Approaches 

Leadership team. (or individual committee members) explains meanings 
of the six approaches indicated on Schedule B to teachers at a meeting 
(or by grade level) . These approaches are abstracted from the pro- 
cedural goals described in the Mathematics Program Guide on pages 14- 

15. A discussion of these approaches is found in the Problem Solving 

< 

section of -this Manual. It is strongly recommended that examples of 
each of these procedures be demonstrated for teachers. The leader- 
ship team and/or the mathematics committee will require prior train- 
ing by district or state personnel for this step. 

Each teacher then completes the Problem-Solving Approaches of Schedule 
B. Notice that the assessment of approaches used is made relative 
to a cluster of objectives. The intent here is to indicate those 
instructional strategies used in addressing the objectives for the 
particular cluster. Generally, a check to indicate those strategies 
used provides a profile of those ] that are emphasized and those «that 
are not. 
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If the school is large, individual- committee members should compile , 
this data onto the grade-level copy of Schedule B begun in Step-1. 

Step 3: Test Results 

For those grade levels with test data, the test results column of 
. Schedule B is completed at a grade-level meeting. The name of the 
test (e.g., SAT, CAT. CBM) is indicated in the blank provided at 
the top of the column. Tests that are administered at more than one 
grade level provide a basis for comparing growth over the years. 

Most leadership teams, will need training in analyzing standardized 
test results. The test results may be rated by grade levels using 

+>>/>■" (+ £or excellent achievement, -J for satisfactory achievement, 
- for needs improvement) . The content clusters for which test data 
are not available are left blank. School -wide consistency in inter-/ 

\ 

preting the rating symbols is also important in this step. 

For each grade level that completes all three steps, teachers may 
begin' analyzing the' data compiled onto the grade-level copy of Schedule 
B. Is emphasis on a content area reflected in achievement on test re- 
sults? If not, what problem-solving approaches were utilized in teaching 
this content? Could students be provided other types of learning experiences 
to improve achievement? . .. ✓ 

Schedule B may also be used, to analyze instructional materials re- 
lative to coverage of the Mathematics Program Guide Objectives. Teams 
may find this schedule useful in reviewing the content coverage of new 
materials or programs in mathematics that the school is interested in 
adopting. 
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Schedule C Summary Sheet ^ 
^ Schedule C consists of two parts, Content Coverage and Problem-Solving 
"Approaches. This reflects the concern that the school's mathematics pro- 
gram addresses both mathematical content and mathematical processes • 
1 One part, Summary Sheet: Content Coverage, sunmarizes the content 

covered by grade levels and the test results that are available. The 
other, Summary Sheet: Problem-Solving Approaches, summarizes the approaches 
(instructional strategies) employed in teaching the various content areas. 
Both parts together provide a school -wide profile of the mathematics 
curriculum. 

' The mathematics committee compiles the grade-level summaries onto 

the appropriate sections of Scheduled. For 'most schools, using a check 
to indicate satisfactory coverage provides sufficient information for 
the committee to identify areas related to content and procedures in need 
o£ improvement*. % 

1. Summary Sheet: Content Coverage 

■ This part of Schedule C focuses on how well the school's overall 
mathematics program reflects the content specified in the Mathe - 
matics Program Guide by" grade level . 

Recall that the numbers in parentheses on Schedule B correspond to 
the numbers on this part of Schedule C. the descriptions reflect 
the headings in the Mathematics Program Guide / Generally, the 
numbering reflects the order in which the clusters are introduced , 
in the Mathematics Program Guide . 

The grade- level assessment of test results can be transferred onto 
this form. An indication of the type of test and the grade level ( 
in the space provided will be helpful in analyzing this summary for 
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areas in need of improvement. 

N 

Considerations involved in -the analysis include the following: 

a) The summary provides a total school profile. Specific 
data 'are available on^Schedule B if required. 

b) There should be a left-to-right flow of coverage within . . 
each area since the numbering reflects the grade-level 
sequence in which the clusters are introduced in the Nfathe^ 
matics Program Guide . 

c) The summary is designed to reflect gaps in content coverage. 

d) Emphasis in content coverage should be compared to student 
achievement on test results. For example, is there an 

^ea that is emphasized by teachers which has poor student 
. performance on test results? What implications .does this 
have for instructional strategies, materials; or time-on- # 
task? . 

Summary Sheet: Problem-Solving Approaches 

This part of Schedule C focuses on the approaches and strategies 
used in mathematics instruction.. The approaches listed reflect 
the emphasis on both the state andjnational levels for the need * 
to incorporate problem solving and language development into the 
teaching and learning of mathematics. 

The completed. form reflects those strategies which are being 
" emphasized and which are being neglected. Those strategies being 
neglected may indicate a need area. 

The two parts of Schedule C provide a school profile of the emphases 



pi content and processes of the mathematics curriculum and serve 
as a basis for identifying areas in need of improvement. The 
analysis could include considerations such as which instructional 
strategies appear to be' effective and which may be ineffective for 
a given Content area. 



Schedule D Summary of Needs ^ 

. Schedule D organizes and summarizes the analysis of the schools 
mathematics program. This process involves- identifying areas in need 
of improvement and prioritizing these needs. 

The analysis is conducted by the leadership team and/or, the mathe- 
matics committee based on the school -wide profile reflected primarily on 
Schedules A and C. To identify weaknesses in the school ♦ s mathematics 
program, those conducting the analysis need to be familiar with the goals 
and objectives of the Mathematics Program Guide , as well as the informa- 
tion in the Manual on trends and- issues, problem jplving, reading in 
mathematics,, and Schedule F: Mathematics Programs. 

Weaknesses are identified for areas assessed in the earlier schedules 
in Parts I and II of Schedule D and a statement of needs is formulated. 
Jlhe needs are then ranked in priority order by the team and/or committee. 
" The. completed Schedule D should be shared with the various faculty 
groups: mathematics committee, grade levels, or general faculty. Some 
schools may decide to complete the first draft of the improvement plan 
on Schedule E before planning a meeting with the faculty group. This de- 
cision depends upon the extent of faculty involvemenjt and dialogue in 

the school's mathematics improvement effort. It is important that the 

> 

entire faculty -have input in the process of .finalizing the school's , ' 
mathematics improvement plan. This process provides the opportunity 
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• for interaction and articulation to develop support for implementation 
of the identified improvement activities . < ■ 

» 

i . 
Schedule E Planning for 'Improvement 

• 4 Schedule E provides a format for developing the school's three-year 
improvement plan. Each need statement is analyzed relative to consid- 
erations such as resources required and constraints imposed. A tirn?- 
frame is established for addressing needs and implementing the 
improvement plan. 

The leadership team and/or the mathematics committee may choose to 
review the information in the Mathematics Program Guide and the 
school's needs. The school may also request assistance from District, 
State, University, and other resource personnel during their planning. . 

The draft of the improvement plan including the time frame suggested 
on Schedule E is shared at a meeting for reaction and input from the 
faculty. The improvement plan is revised and finalized based on this 
input. Faculty support and involvement is necessary in the implementation 
o£ the school's improvement plan.-' " 

An example of a school improvement plan is provided as an appendix,, 
to Schedule E. This improvement plan is based on the summary of needs , 
included in the appendix to Schedule D. 

It is strongly recommended that the leadership .team begin the first 
steps toward implementation of the improvement plan without a lapse in 
time. Generally, the team and/or committee has organized into a cohesive 
working group and -the faculty has been involved in the assessment and * 
improvement activities. This situation facilitates the implementation of 
the improvement plan.. Also, a retracing of steps thai may be required 

c . r • ' . ' 
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after a surnner loses the momentum. that had been established. A few 
suggestions for beginning the ijnplementation are % provided m in Schedule G. 

G ' 

*• 

«■ * * 

Schedule F Mathematics Programs 

Schedule F contains brief desciptions of instructional programs 
for grades K-8. The programs included do not represent a complete 
listing of available programs, but represent the range of options that" 
are available. * 

One purpose of these descriptions is to create an awareness ' among 
educators about some of the programs, that are available. Some of the 
learning experiences cited in these, descriptions may be nqw to mathe- 
matics teachers or different from those presently in, use. These ideas 
on teaching strategies and student experiences provide members of the 
leadership team and/or the mathematics committee with further background 
in their analysis of the school's mathematics program on Schedule D. 
Some of the programs may be identified as part of the school's improve- 
ment plan on Schedule E. ~ 

For schools that are considering the adoption of a new mathematics 
program, these descriptions provide a beginning from Which materials can 
be selected for more thorough study. Copies of materials that a school 
selects for careful examination and comparison can generally be obtained 
from the publisher. The District Educational Specialist may also have 
materials for schools to examine. 

S chedule G Suggestions for Implementation 

Schedule G provides a few suggestions that may be appropriate for 
the first few steps in inclement ing the school's improvement plan. 



These initial steps are intended to help "get the ball rolling." 

The suggestions do not cover all possibilities, nor are all 
suggestions appropriate for every school. Rather, several sources 
that schools may contact for help in implementing their plan and^examples 
of intervention within the school are provided. 
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ELEMENTARY AND INTERMEDIATE SCHOOL 
SCHEDULE A 
THE SCHOOL 



I. School Data - 

A. Student enrollment (School Year 19_ to 19_): 

B. Name of Principal: 



C. Name(s) of Vice -Principals: 



D. Number of regular classroom teachers at each grade level: 

K 3 6 

4 7 _ 

5 .8 



t 1 
2 



E. Nunber of other professional personnel: 



counselors 



librarians 



other (specify) 



resource teachers 



special education' teachers 



II. Student Body Data 

A. Percent of student body that is: 

American Indian/Alaskan 

Hispanic 

Non-Hispanic : 

Black s 

White 



Asian or Pacific Islander : 

Hawaiian 

Part-Hawaiian 

Chinese 

Japanese 



Korean 
Filipino 
Samoan 
Other 



B. Percent of student body for which English is a Second Language: 

C. Percent of student body from families in the: 

' Upper Economic Levels i 

Middle Economic Levels 

Lower Economic Levels 

D. Percent of student turnover (other than by graduation) : k _ 
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E. What information relative to a student f s mathematics ability is provided 
on student transfers? 

v ' 

previous math grades other 

test results 



How is this infoimation used by mathematics teachers? 



III. Mathematics Teachers 



List all mathematics teachers and complete the table. For the column 
headed Mathematics or Mathematics Education Background, factors to consi- 
der include the teacher f s academic ma;} or/minor , most recent university 
work, number of years of teaching, and number of years of teaching 
mathematics . 



Name 


Grade 


Is c 
homo- 
geneous 


:la£s 

hetero- 
► geneous 


Is class 
departmeh- 

. taUsed? 


Mathematics or 
• Mathematics Edu*- 
Cation Background 


• 


* 








- 








f i 




* 








i 










































































































































4 
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IV. School Budget , 

• A. Is the school's overall fiscal r situation (budget amount and procedures) 
discussed with the staff? 



B. Budget Allocation 

School Year Total School 



19_-_ 

19_-_ 
19_-_ 

19_- 
(projecled) 



$ 



Total 
Mathematics 
Materials 

$ 

$ 

$ 

$ 



Mathematics 
Materials 
Per Student 
$ I ' 

$ L 



$ 



C. Additional Funding (e.g., Special Needs, Title I, Title rVB v etc.) 



School Year 

19_-_ 

19_-„ 

19_-__ 

19_-_ 
(projected) 



Total School 

$ 

$ 

$ 

$' 



Total 
Mathematics 
Materials 

$.._ 

$ 



$ 



V. School Procedures Relative to Mathematics 
A. Budget 

1. How is the annual mathematics materials budget determined?_ 



2. What criteria is used in allocating this money within the school? 

« 

B. Texts and Instructional -Materials 

1, How are texts and instructional materials selected? 

' by committee by administration 



by mathematics 
teacher 



by^district personnel 
othek (specify) 
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2. List all major instructional material resources used by. the mathe- 
matics teaching staff in your school. This includes textbook as 
well as non- textbook materials* 



* Instructional Material 


Grade (s) 


iype ox Liass 
(e.g., remedial, self-—" 
contained, average) 




















— ^ 










* 




















- 







Post Elementary/ Intermediate Schools 

1. What school (s) do your students feed into? 



2. What student and curriculum information is provided to the mathematics 
department of these schools? ' ■ 

3. Does your school have anything 'to do with. initial placement of 
students at their mew school? If yes, how is placement 
determined? • _* t 



r 

Meetings 

Elementary Schools Chly. •* 

1. Is there a standing committee in charge of mathematics curricular 

affairs? If yes, how often does this committee 

' Aferage length of meeting: 1 ~_ 



meet. 



2. How often are grade- level meetings held for mathematics ? 
Average length of meeting: ' 
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Intermediate Schools Chly 

1 \ 

1. How many times a month are mathematics department meetings held? 

Average length of meeting : 



2. During the past year, how many department meetings dealt primarily 
with mathematics curriculum matters ? • 

For All Schools " ' 

3. Indicate which groups (F = faculty, M = mathematics cojunittee/depart- 
ment, G ■ grade level) have discussed and studied the school math 
program in relation to: 

a. the Foundation Program Objectives. 

b. the Essential Competencies. , 

c. the Performance Expectations. _^ . 

d. the Mathematics Program Guide (including 1 the , „ , ; 1 

incorporation of broad goals such as problem 

solving and communication skills into the 
* curriculum). 

A. During the past two years, which of the following items, in addition 
to those given in (3) above, have been discussed in faculty 
meetings (F), mathematics committee/department meetings (M), and 
grade level meetings (G) ? 

a. Communicating mathematics program concerns to the 
administration 

b. Communicating mathematics program concerns to the support 

: staff, (e.g., special education, counselors) 

c. Mathematics program planning and review 

d. Inservice training < 

e. . Selection of instructional materials 
- f\ Mathematics budget 

g. Teacher work assignments 
' ' ti. .Other describe) 



VI. Testing and Student Evaluation 

A. Is there a master list of school test results? 



B. Who maintains this list? 
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C. Who has access to this list? ' . 

district personnel counselors other (describe) 

' administrators . : > teachers 
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D. Stanford Achievement Test, results .(School Year 19_ to 19_J 

Stanines 1-3 ' 4.-6 . 7-9 

• Grade 2 Mathematics Test % | $ 

Grade 4 Mathematics Test % % % 

Grade 6 Mathematics Test % % % 

Grade 8 Mathematics Test % % % 



E. List other tests (including grade level and time of year administered) 
that are given by your school* 



F. Describe how these tests and assessments have been used in; ' ■ ^ 

i 

1. placing students 



2. assessing mathematics program 

3. assessing student needs 

4. other 



G. Do test results of the past few years indicate an improvement or a 
decline in the students 1 knowledge and skills? ^ 



VII. Special Student Needs ' 

A, What methods does the school recommend for meeting the needs of students 
who are: 

1, poor or non- readers? ' * 



2* non-English speaking students? " 

1 * 

3* recent immigrants ? 



4. mainstreamed handicapped students? 
5.. other slow learners?. 



B, How are the better mathematics students being' challenged? 

1. ' mathematics club 

2. enrichment classes j 

3. individual student adaptive programs 

4. acceleration in grades 

. 5. other (specify) . 
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ELEMENTARY AND INTERMEDIATE SCHOOL 
SCHEDULE B 
- KINDERGARTEN 



Number of days per week mathematics is 
taught: 

Length of period: 



Reading level of materials for students: 
Is reading level appropriate? ~ 




NUMBERS AND OPERATIONS 

• Compares sets *(].)* 

• Writes numbers 0-9 (2) 

• Uses addition and subtraction facts (3) 

• Investigates halves (8) 
















































- 






l 




























GEOMETRY 

Recognizes geometric figures (18) 












•*//•*'*•% 




























MEASUREMENT 

| Recognizes relative times 

• Uses early, late, later, etc. 

• Uses money (27) — ^ 

• Describes temperature (28) 

• Compares mass of objects (29) 
f Compares lengths 

m Investigates length through observation 

• Orders objects (31) 

• Recognizes arid develops patterns* (32) 


.v.v.\ 
■Xvlv 


>>'.•'.•'.•',' 






fAVAV 


v.v.v. • 


w 

































































































































































*Numbers in parentheses correspond to those in Schedule C , Summary Sheet; 
Coverage Grades K-6. 



.Content 
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GRADE 1 



Number of days per week mathematics is 
taught: 

Length of period: J 



Reading level of materials for students: 
Is reading level appropriate? ^ 




NUMBERS AND OPERATIONS 

• Compares numbers (1)* 

• Counts by l f s, 2's, 5's, and 10's (4) 
f Reads and writes number of tens and ones 

(2) 



J in 0*99 
i 

• Uses first, second, third, 



tenth 



f Relates addition and subtraction 
i " 

i Uses addition and subtraction facts 

! ^) 

y Verifies order and zero properties 
i 

f Uses relational thinking • 
i 

• Adds three numbers 

# Recognizes halves, thirds, fourths '(8) 



GEOMETRY 

• Geometric figures (maintains and extends) (18) 



ii 



• Points out similar, congruent, and symmetric 
objects (19) - u 



MEASUREMENT 

• Tells time in hours, half -hours ' 

! , , (36) 

4 .Understands movement of hands of clock ' 

'9 Makes change for a quarter' (27) 

• Describes temperature change on 
thermometer (28) 



* Numbers in parentheses correspond to those in Schedule C Summary She^t: 
Content Coverage Grades 
** An explicit objective of grades K and 3 in the Mathematics Program Guide 
and an implicit objective of grades 1 and 2. 
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• Makes change for a quarter (27) 

• Describes temperature change on 
theimometer (28) 

• Weighs objects in grams (29) 

% f Measures length in non-standard units 
i 

4 Measures length in centimeters 

• Compares regions using relative teims (33) 

• Compares volumes (34) 

• Makes bar graphs (35) 




(30) 





iSxtfft 


•i'Xvx* 


Xvl'X'i 
Xv&'X 


•X'ivA* 
•xi&x- 






*XvX*> 








i 


- 




• 
























* 
































































r 
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GRADE 1 



Number of days per week mathematics is 
taught:- — 

Length o£ period: 



Readine levels o£ materials for students: 
Is v reading level appropriate? . 



NUMBERS AND OPERATIONS 

• Orders numbers to 100 (1)* 

• Counts by 3's and 4's (4) 

f Reads anH writes three-digit numerals 
i 

y States number names through "twenty" 

| Uses terms eleventh, twelfth, ...twentieth 
i 

I Writes different expressions for same 
number • * 

• Discovers arrangements for even and odd 
numbers (5) 

f Pictures addition^and subtraction on number 

i • line 

i 

i 

j Checks addition and subtraction 
i 

| Knows facts through sums of 18 
i 

| Adds three or more numbers 
i « 
| Groups materials and records results 
< i ■ ■ « 

a j Discovers value of LJ in sentences 
i 

f Recognizes zero as identity 
i 

4 Verbalizes idea of addends, sum, etc. 

• Makes smaller groups with same. number of 
objects ; 




(3) 



f Relates multiplication and addition (5). 
i ' 
^"Understands order property for multiplication 



* Numbers in parentheses correspond to those in Schedule C Summary Sheet: Content 
Coverage Grades K-6. 
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Grade 2 
Page 2 




1 

4 Uses multiplication facts through products 
of 25 (6) 

• Recognizes halves, thirds, and fourths (8) 






















-> 




















GEOMETRY 

• *"Geometric figures (maintains and extends) 
■ (18) 

• Sorts plane and solid objects (19) 

« Devises ways to determine congruence (19) 




''•X'i'i'i' 












!*X*X*I* 




:•&»;< 








r 


































MEASUREMENT 

m Tells time in hours and minutes 

• Names days and months (26) 
i Makes time schedules 

• Names and writes value of coins 

4 Uses symbols for. cents and dollars 

• Reads, interprets, and- records temperature 

(28) , 

a Weighs objects in 'kilograms (29) 

V 

• Measures length urometers and decimeters 

{ (30) 
i ^ses.body parts to determine length 

• Compares regions of geometric figures (33) 

t 

m Investigates liter and deciliter 

J (34) 

i Estimates/ measures, and records volume 

• 'Interprets data '(35) 




w!v!v 


XCvJv 


- 


■>>!v!v 

vX'Xv 
•# 


B8t888 


>X*I*Xv 




t 


x»x*x* 















































































































* 

























































An explicit objec tive of grades 1 and 3 in the Mathematics Program Guide 
an implicit objective of grade 2. 



and 
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GRADE 3 



Nuriber o£ d&ys per week mathematics is • 
taught: 

* — ; 

Length of period: 

Reading level of materials f orjstudents : 
Is reading level appropriate? 




NUMBERS AND OPERATIONS 
• Orders numbers to '1,000 



(D 1 



• Counts by, 100's, 10 f s, 5 f s, 4 f s, -3 f s, 2 f s^ 
and l f s ' (4). 



f Writes numerals and names place value 
i 

| Reads and writes Roman numerals (2) 
i 

4 Uses ordinal and cardinal numbers 



f Adds and subtracts ?-'digit numbers 
i 

} Adds 3 addends (3) 

4 Adds and subtracts without paper and pehcil 

• Uses number line for multiplication ancl 

i division 
i 

1 Uses relationship o£ multiplication and 

i division 



| Finds product of three factors 

I Relates multiplication to addition and 

i division to subtraction \ 
j 

j Uses facts through products of 81 

| Multiplies with factor less than 100, 
i 

• Divides with 1 -digit divisor 

f Identifies two-thirds; three -f&urths 
i 

f Reads dnd writes fractions 



(6) 









1 




















































< 










• 




) 









































































































































. *Numbers in parentheses correspond to those in Schedule C Summary Sheet: , 
Content Coverage Grades K-6. , . - «. -j 

- *?An explicit objective of grades 2 and 5 in the Mathematics Program Guide and 
•* "an implicit objective of grades 3 and 4. 
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.Grade 3 
-Page 2 




| Uses terms numerator and denominator^* (8) 
4 Adds and subtracts fractions using pictures 



GEOMETRY 

• Names and draws geometric figures (18) 

f Investigates geometric properties 

f Investigates line symmetry (19) 
i 

A Draws congruent figures 

• Understands geometry terminology (20) 
t Locates and forms angles — (21) 



MEASUREMENT 



• Tells and writes time in minutes 
A Describes a year in months, days 



T 



Reads and writes money expressions 



f Makes change * 

i * 

I Counts tod records amount of money 



(26) 



(27) 



• Describes boiling and freezing points of 
water on themjometer . (28) 



• Investigates gram and kilogram 

• Finds perimeter 

• Explores area 



•(29) 
.(30) 
(33) 



> 



• Measures volume in centiliters and milliliters 



4 Forms figures and tells volume 
i 

Investigates relationship of capacity and 
volume units 



• Draws graphs 



(35) 
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GRADE 4 



Numbers of. days per week mathematics is 
. taught: 

Length of period: 



Reading level of materials for students: 
Is reading level appropriate? 




(1) * 

(2) . 
(7) 
(4) 

(5) 
(3) 



NUMBERS AND OPERATIONS 

• Orders numbers to 100,000 

f Writes numerals to 100,000 
i 

I Reads and writes Roman numerals 

• Rounds to nearest thousand 

• **Counting- -whole numbers (maintains or 

extends). 

• **Number properties- -whole numbers 

(maintains or extends) 

f Adds and subtracts whole numbers 
i . 
4 Estimates sums * 

f Estimates products 
i 

\ Multiplies with 2-digit multipliers 
i 

If Multiplies by multiples of 10 and 100 
i 

f Divides with 1 -digit divisor 

i < * , . 

. i Checks multiplication and division 

. f Reads and writes common and mixed fractions " 
i 

| Uses mixed numbers ^ 
i 

| Orders fractions and mixed numbers 

i ' 

• Finds equivalent fractions 

• Adds and subtracts fractions (9) 

• Reads and writes decimals (11)* 



- i 



(6) 























































- 








( 












i 
















































*> 
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' • * Numbers in parentheses correspond to those in, Schedule C Summary - Sheet : 
Content Coverage' Grades K-6.' , • , 

**.Ari explicit objective of grade 3 in the Mathematics Program Guide and an 
implicit objective'of grade 4.. 
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Grade 4 
Page 2 




i 

• Adds and subtracts decimals (12) 






















GEOMETRY ; 

#*Geometric figures (maintains or extends) (18) 
^♦Terminology (maintains or extends) (20) 
•♦Angles (maintains or extends) (21) 
• Investigates geometric solids ' (22) 
f Identifies figures with symmetry 

i 

f Recognizes symmetry* (19) 
i 

f Sorts Congruent figures 
i 

4 Sorts similar figures 


III 


£x*x$ 
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j%$£x 
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.y>.X*i 
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MEASUREMENT 

f Choosesi\appropriate units of time 
i . 

f Relates different units of time (26) 

i " 7 

4 Compares measurements of time 4 

f Makes change * (27) 
4 Adds and subtracts money expression^ 

t Cdmpafes readings on thermometers 

I (28) 

4 Make^ observation using Celsius units 

f Estimates mass 

4 Demonstrates use of grams, kilograms, and 
milligrams 


If! 


X*X*X- 
;X*X*X* 


X*X*X 

'••X%V« 

>X*Xv 






•£XvX* 
•XvXv 
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*An explicit objective of' grade 3 in the Mathematics P rogram Guide and an 
implicit objective of grade 4. 
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Grade 4 
Page 3 



f Finds perimeters 

f Uses addition to find perimeter 
i 

I Makes guesses about distance 
• Finds area using grids 




(30) 
(33) 



• Investigates relationship of capacity and 
, volume units (34) 



# Makes line graph 



• 53 
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GRADE 5 



Number, of days per week mathematics is 
taught : 

Length of period: 



Reading level of materials for students: 
• Is reading level appropriate? 



NUMBERS AND OPERATIONS 

• **Comparison-whole numbers (maintains or 
extends) 1 (IV 




(4) 
(2) 



(5) 



**Counting-whole numbers (maintains or 
extends) 

Writes numerals through 1,000,000 
Reads and writes Roman numerals ~~ 
Rounds to nearest hundred -thousand (7) 
Investigates prime and composite numbers 
Investigates rmultiples and factors 

Determines common multiples and factors 

i 

Searches for common multiples 
Finds pjbducts 
Finds averages 

Checks division * 

Shows division by 0 is meaningless (3) % (6) 

\ 

Divides by 2-digit divisors 

Uses, inverse, relations of multiplication * 
and division 

Expresses fractions in lowest terms 
Orders fractions j 
Compares mixed nunjbers 



t 



* Numbers in parentheses correspond to those in Schedule C Summary Sheet: 

Content Coverage Grades K-6. 
** An explicit objective of. grade 4 in the Mathematics ProgramgMde and an 
implicit objective in grade 5. • 
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Grade 5 
Page 2 




4 Expresses i fractions as decimals 

• *Adds and subtracts fractions (maintains 
or extends^ ' (9) 

• Demonstrates multiplication and division 
of fractions (10) 

t Orders and compares decimals 1 (13) 

• Writes place value of digits through ■ 
ten-thousandths (11) 

• Rounds decimals (14) 

t **Adds and subtracts decimals (maintains 
or extends) _± . (12) 



J Multiplies decimals 
{ \ 

• Divides decunals 



(15) 



' f Uses ratios for comparisons 
i 

i Finds equal ratios (16) 
t ^ 
| Demises table to display eggal ratios 

» Expresses and responds to ratios 



GEOMETRY , . " 

• ***Geometric figures (maintain or 
extends) 

• **Geometric properties (maintains or 
extends) 




(19) 
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X-XvX 
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iective of .grades 4 and 6 in the Mathematics Program Guide 



* An explic 
and an i^plicfh objective o£ grade 5. 



** 'An ex^Jlicit obiictive of grade 4 in the Mathematics Program Guide and an 
* implicit objective of grade 5. m 
*** An explicit objective o£ grade 3 in the Mathematics Program Guide and an 
implicit objective of grade* 5. 



y 



A Grade 5 

w ^ Page 3 




• *Terniinology (maintains or extends) (20) 

• *Angles (maintains or extends) (21) 

• Studies cubes and makes copy (22) 

j Compares sides, angles, and diagonals of 

I polygons (23) 
i 

4 Sorts polygons 

• Locates points on grid (24j 



MEASUREMENT 

• Computes with measurements of time (26) 

• Multiplies and divides money expressions (27) 

• Makqs observations using C° and F° (28) 

• Estimates and verifies weights (29) 

f Locates distances or lengths 
i 

i Measures in millimeters 

• Finds area efficiently 

• Experiments to find prism volume 

f Interprets data in line graph 
i 

I Finds' dimensions from scale drawings 
g Measures angles with non- standard units (36) 



(30) 

(33) 
(34) 

(35) 
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*An explicit objective o£ grade 3 in the Mathematics Program Guide and an implicit 
objective of grade 5. 

4-32 
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GRADE 6 



Number of days per week mathematics is 
taught:, 

V 

Length of period: 



Reaching level of materials for students: 
Is reading level appropriate? 




NUMBERS AND OPERATIONS 

•**Comparison- -whole numbers (maintains or 
extends) (1)* 



•**Counting- -whole numbers" (maintains or 
extends) f 

f Writes numerals to 100,000,000 ' ■ 
i 

4 Reads and writes Roman numerals 
• Rounds to nearest million 



(4) 
(2) 
(7) 



•**Adds and subtracts whole numbers (maintains 
or extends) (3) 



^ Investigates tests for divisibility 
i 

4 Finds prime factors 

f Uses division algorithm 
i 

A Estimates quotient 
' j Determines when 2 fractions are equal (8) 



(5) 



(6) 



I Expresses fractions as decimal 
• Adds and subtracts "'fractions 



(9) 



• Demonstrates multiplication of fractions (10) 

• Gives place value through millionths (11) 
Rounds decimals to hundred-thousandths 

| Estimates answers before computing , (14) 

. * Numbers in parentheses correspond to those in Schedule C Summary Sheet: Content 

Coverage Grades K-6. 
** An explicit objective of grade 4 imthe Mathematics Program Guide and an 

implicit 4 abjective of grades 5 .and. 6, 
*** An explicit objective of gra4e 5 in the Mathematics Program Guide and an 

Implicit objective- of grade 6. 
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Q Grade 6 



Page 2 
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| Coranutes with- scientific notation 



A Expresses fraction as decimal 

• ^Comparison-- Decimals (maintains or 
extends) 



(14) 



(13) 



• **Adds and subtracts decimals (maintains 
or extends) (12) 

• **Multiplies and divides decimals (ipaintains 
or extends) (15) 



4- . 



• Determines equal ratios 

• Understands percent as ratio 



(16) 



GEOMETRY 

• ***Geometric figures (maintains or 
extends) (18) 

• ***Geometric properties (maintains or 
extends) - (19) 

• ***Terminc)iogy (Maintains or extends) (20) 

• **Geometric solids (maintains or extends) (22) 

• **Coordinate*s (maintains or extends) (24) 

f Classifies polygons ^23) 
i 

4 Classifies and names triangles 

• Classifies angles (21) 



3* Z 



>><:*; 



An explicit objective of grade 5 in the Mathematics Progtam Guide and an 
implicit objective of grade 6. - 

An explicit objective of grade 3 in the Mathematics Program Guide and an 
implicit objective of grades 4, 5, and 6. 

An explicit objective of grade 4 in the Mathematics Program Guide and 
implicit objective of grades 5 and 6. 



4-34 



58 



Grade 6 
Page 3 




f Uses a compass 
t 

1 Copies a line segment 
I Bisects a line segment 



(25) 



MEASUREMENT 

• Recognizes time zones 26) 

f Relates money^to .decimals 
i 

^ Relates coins to parts of a dollar^ (27) 
i 

| Calculates average cost 
i 

4 Estimates total cost 

• Recognizes variability in temperature* (28) 



HI 



• Relates mass to capacity units 

f Investigates fixed perimeter 
i 

| Investigates fixed area 
i 

4 Determines relationship between 
circumference and 

• Determines surface area of prism 
i 

i Finds length, area, volume 

• DetemLnes volume efficiently 

• Draws line graph 

• Estimates and measures angles 



(29) 



(30 § 33) 



(33) 

(34) 
(35) 
(36) 
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GRADES 7-8 



Number of days per week mathenfetics is 



taught: 



Length of period: 



Reading level of materials for students: 
Is reading level appropriate? 

NUMBERS AND OPERATIONS 

f Checks results for reasonableness 
t 

4 CcHTimmicates quantitative information 
i • 

| Uses mathematical words and symbols (1)* 
i 

| Recognizes patterns 
i 

A Estimates before computing 

f Investigates systems of numeration 
i 

| Reads and writes mult i -digit numerals 
t 

| Writes numerafs in expanded notation 
t 

| Explores history of decimal system (2) 
i 

| Rounds to designated value 
i 

| Investigates primes and composites 
i 

4 Explores integral exponents 

• Generalizes properties of whole numbers' (20 




• Adds "and subtracts whole numbers 
i . * 

i 

A Multiplies and divides whole numbers ■ 

• Estimates answers 
t 

| Investigates least common multiples and 
J common factors 
i 

^ Explores computational short-cuts 
i 

A Develops speed in mental computation 
i 

A Investigates mechanical devices for 
• computation 



(4) 



(6) 



1 



* Numbers" in, parentheses correspond to those in Schedule C Summary Sheet: Content 
Coverage Grades 7-8. 
O 4-36 
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Grades 7-8 
• Page I 




• Applies order of operations 

• Under stands relationship of integers and 
whole numbers 



y Adds and subtracts integers 
4 Multiplies and* divides integers 
j- Orders rational numbers 

r 

I Compares fractions and uses symbols 
i 

| Names and uses reciprocals 
i 

• Recognizes fractions as division 

f Adds<and subtracts fractions 
j 

^ Multiplies and divides fractions 
i 

i Works with complex fractions 



(5) 
d 

(7) 
(8) 



(10) 



f 1 Understands relationship between fractions 

i and decimals 

I 

4 Lists advantages of using decimals (11) 

i ■ 

f Uses scientific notation 

i , 

> A Estimates square roots 

• Adds and subtracts decimals 

; (12) 

• Multiplies and divides decimals 

• Understands and uses ratios and 
proportions (13) 

• Uses relationship between fractions, 
decimals, and percents (14) 
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Grades 7-8 
Page 3 




Investigates how and who- uses percents 
Solves percent problems 



. (15) 
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GEOMETRY 

Dfaws and explores properties of 
polygons (16) 

Explores transformations^ (17) 

Uses proportions in similar figures 

. ■ (18) 
Understands similarity 

Applies properties of geometric figures (19) 

Draws common geometric solids (20) 

Constructs geometric figures 

' (21) 
Explores history of construction 

Uses rectangular coordinate system (22) 



MEASUREMENT 

Uses appropriate tools and units to 
measure 

Uses measuring tools skillfully 

Estimates measurements 

Uses metric units 

Understands approximate nature of 
measurement 

Compares U.S. and SI metric units 



(23) 

(24) 
(25) 

(26) 
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Grades 7-8 
Page 4 




• Estimates and measures angles 

• Finds perimeter, area and volume • 

• Uses formulas 

f Finds approximation for pi 
i 

| Understands radius, diameter, and 
i circumference 

i 

4 Uses formula' for circumference and area 

• Reads, interprets, and makes graphs 
and tables 



f Understands chance 
i 

4 Understands implications of sampling^ 

j Uses mean, median, mode 
i 

f Investigates uses and^ misuses of 

| statistics 

i 

J Conducts statistical studies 



(27) 
(28) 
(29) 

(30) 

(31) 
(32) 



(33f 
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SCHEDULE C 
SUMMRY SHEET: CONTENT COVERAGE 
GRADES K-6- 



TEST RESULTS 



v/Jff//F/m & 
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WHOLE NUMBERS . 
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li 
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1. Comparison 
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2. Number Name § Place Value ■ 




• 


























3. Addition § Subtraction 






























4, Counting 






























5. Number Properties 






























6. Multiplication § Division 






























• 7. Rounding 
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FRACTIONS 
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.8. Fractions 






























9. Addition § Subtractions 
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10. Multiplication § Division 






























DECIMALS 
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11. Names § Place Value 

12. Addition § Subtraction 

13. Comparison 

14. Rounding 

15. Multiplication § Division 
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.16. Ratio ~* 
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17. Percent 






























GEOMETRY 
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18. Geometric Figures 

19. Geometric Properties" 
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TEST RESULTS 



GEOMETRY (continued^^ 






;*:■;■":■":■:' 






;.v!v."; 












III 




•!v>X 


- 

. 20. Terminology ■ j^r 






























21. Angles 

22 . Geometric Solids 

♦ 

23 . Polygons 

24. Coordinates 

25. Constructions 














































































































































MEASUREMENT 


II 












II 


0:"v: : ": 












;vi : iv; 


' . Jfcr 

26. Time 

27. Money 

28. Temperature 

29. Mass 

30. Length 

31. Ordering 

32. Patterning ' . 

* 

33. Area 

34. Volume 

35 . Graphing 

36. Angles 

1 37 . Length and Area 
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^ (SCHEDULE C . • - 
SUMMARY SHEET: CONTENT COVERAGE 
\ .GRADES 7-8' 



NUMBERS AND OPERATIONS 




Problem- Solving Strategies , 
Numeration 

Whole Number: Concepts .j 
lole Number: Computation-Basic Algorithms 

5. .Whole Number: Computation-Multioperational Problems 

6. Who^e Number: .Mathematical Applications o£ 

Concepts and Computations 

7 r Integers: Concept and Relationship to Whole Numbers 

8. Integers: Basic Operations (+, x, 4-) 

9 . Fractions : Concepts « •> . 

10. Fractions: Bas^c Operations (+, x, -r) 

11. Decimals: . Concepts 

12. Decimals: Computation 

13. Ratios and Proportions: Concepts § Application 
14-. Percents, Fractions,, § Decimals: Relationships 
15. Percents 



GEOMETRY 



16. Polygons 

17. Geometric Transformations 

18. Similarity 

19. Geometric Properties 

20. Geometric Solids 

21. Cdnstwctions 

22. Coordinates * 
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' MEASURMEOT 


$1? 
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23. Measuring Tools 










24. Estimation 










2S\ Metrics and Customary Units 










26. Nature of Measurement 










27. Angles 










28. Perimeter, Area, and Volume , 










L 29. Formulas 










30. Circle: Relationships 










31. Graphs and Tables 










32-. Probability 










33. Statistics • , 











r 
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SCHEDULE C 

SUNWARY SHEET: PROBLEM-SOLVING APPROACHES 
GRADES K-8 



PROBLEM-SOLVING APPRO ACHES 

K 




TOJE NUMBERS |pg>x*%S| DECIMALS jiyiililllpl GEO ETRY rcontimecllpl 
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MEASUREMENT 
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ELEMENTARY AND INTERMEDIATE SCHOOL 
SCHEDULE D 
SUMMARY OF NEEDS 

Schedule D should reflect those aspects of the school's mathematics program 
(e.g. /curriculum, staff, instructional materials, and so on) that require 
intervention. . * 

Use the information on Schedules A, B, and C, the policies of the school, 
district or stat4 that are related to mathematics education, your own experi- 
ences, and relevant information from other sources to complete this schedule* 

I. Program Analysis 

To complete this s'ectjon refer to Schedule C. If information for a' 
particular grade leve^ is required, refer to Schedule B. 

A.* Content 

1. Identify content that needs to be deleted. 




ERIC 



2. Identify new content that needs to be incorporated into the 
mathematics program. 



B. Problem- Solving Approaches 

Identify approaches 4 that need to be incorporated into or emphasized 
in the mathematics program. 



C. Student Evaluation 

Identify content areas in which test results dc not reflect the 
emphasis given to them in the classroom. 



O ' ' 4-45 



II. Analysis of Other Areas 

List additional aspects of the mathematics program that require inter- 
, ' vention relative to: 

A. student groups whose needs are not being met in a satisfactory 
manner. (Refer to part VII of Schedule A.) 



V 

B.. administrative procedures (e.g., budget, school liaison). 



C. curriculum/program concerns (e.g., instructional materials) . 



D. staff (e.g., inservice needs) . 



E. other. 
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APPENDIX 

A SAMPLE OE SCHEDULE D 

SCHOOL MATH IMPROVEMENT. PROJECT 
SUMMARY OF NEEDS AND HATH IMPROVEMENT PLAN 



compiled by Math Leadership Group 
SUMMARY OF NEEDS 

Program Analysis 

A. Content' 

1. All grade levels use Addison Wesley materials as the basal 
program and supplement with various other kits, programs, etc. 

2. All grade levels have examined the Math Performance Expectations 
and are providing for them in the grade level program. 

3. Content that needsto be modified includes: 

m 

Grades K-l* None 

" , 2-SV None * , 

tf ' 4 De-emphasize factions for slower students. 

it s \ De-emphasize percent and ratio for slower. 

students . 

/ 

4. Content that needs to be added or supplemented include: 

Grades K-l. None 

» 2-3 (Refer to Attachment 1) 

it 4-s For groups using MIOW, add standard or 

English measures as MIOW uses metric only, 
Add Roman numerals 

B. Approaches (Teaching Strategies) That Need to be Emphasized 

1. Problem solving at all grade, levels. . 

2. Independent investigations at all levels beginning .at Grade 2. 

3. Relating to student's environment beginning at Grade 3. 



7 
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Student Evaluation 

* 

1. Grade 2 SAT scores range from stanine 5-7. _ 
2 4 11 11 11 11 11 4—7 

3. "6 " 11 11 11 11 3-6. 

4. Percentage of students scoring in below average range for 1979; 

Grade 2 (18%) Grade 4 (16%) Grade 6 (26%) 

5. Lo.west stanine scores ^are in majth applications .. 

6. Content areas in which test results do not reflect the emphasis given in 
classrooms. 

a. Word problems at a,ll grade levels. 

b. Additionally, at: . 

K-lst see Attachment 2 

2nd-3rd see Attachment 3 

4th-5th. .... see Attachment 4 

Analysis of, Other Areas • J 

A. Student Groups ,Whose Needs are not Being Met Satisfactorily Include: 

1. Slowest students needing remedial math in all grades. 

2. LES students. « 

3. Top ability students in ; ail grades. 

B. Administrative Procedures * 

1. Testing — identify need for pre and post tests by grade levels. 

2. Math committee — expand role of math committee members to assist 
leadership group in implementing improvement plan. 

C . Curriculum Concerns 

1 # Instructional materials — policy on the use of supplementary materials 
with specific: groups needs to be clarified. ^ 

2. Students completing grade level work — all teachers need to understand 
and adhere to agreed on approach with such students* 

3. Articulation between grade levels — work out understandings between 
grade levels such that each teacher knows the areas the next grade 

A ♦ level would like to have emphasized or mastered etc* 

4. Math Guide — arrange inservice training to assure everyone's familiarity 
. with the Mathematics Program Guide * 

D. Staff 

. 1. Insjerviee training needs relate mostly to problem solving and appli- 
cations, but also include use .of manipulatives such as Cuisenaire 
Kits. ^ 

^ 4..4 8 _ \. . • 



2. Orientation to UH developed materials and CDA Math. 1, 

3. Consider using visitations, aides. 

III. State of Needs (in priority order) 
Priority 

1 Articulation of gr$de level content, ie, what needs to be deleted 
or de-emphasized and what needs to be emphasized. Also, stipulate 
policies on supplementary materials and students completing grade 
level fcork before end of year. 

2 Orientation to and incorporation of the following approaches, 
(teaching strategies) in instruction: 

Problem solving 
> Independent investigations 

Relates to student environment 

^3 Orientation to the Mathematics Program Guide . 

4 'Program provision for top group of students. ( 

5 Identification of grade by grade pre and post test needs. 

6 Inservice training of staff in relation to procedures, materials, 
top students. 

7 Review need to provide remedial instruction for such students 
. in Grades K-l and LES category not presently provided for. 
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ELEMENTARY AND INTERMEDIATE SCHOOL - „ 

SCHEDULE E 
PLANNING FOR IMPROVEMENT 

Analysis of Needs 

For each of the needs compiled in part III of Schedule D: 

* " * • * - 

A. identify additional information that will, be needed for. implementation. 

B. identify resources that will be required (e.g., materials, services, 
funding) . 

C. identify constraints (e.g., time, personnel, funding). 

D. estimate the amount of time it will take to complete each component, 

E. other considerations. 

Determination of Timeline 

A. Listing of Priorities ! . 

1. Refer to the needs analyzed above in Part I. Determine which com- 
ponents of those heeds the. school will address during each of the 
next three years. 

2. List these in the appropriate space below. 

3. Prioritize the needs within each school year. 
School Year 19 -19 



School Year 19__-19. 



School Year 19__-19 
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. B. Establishing Time Frame 



1. Record priorities for each year on timeline, (Make three copies, 
of this page and use one copy for each year.) Each priority should 
include a breakdown of all work that must be completed for imple- 
mentation. 

2. Estimate the amount of time necessary to accomplish each of these 
priorities. 

3. Indicate on the timelines when each of those sections will be 
accomplished during the school year. 



YEAR: 



Priority 1 



Qtr Qtr Qtr 
1 2 S 



Qtr 
4 



Priority 2 



Priority 3 
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APPENDIX 

A SAMPLE OF SCHEDULE E 
MATH IMPROVEMENT PLAN v - " - ' ' 

Analysis of Needs Prioritized in Summary 

A. Articulation of Grade Level Content. 

\ * 

1. Provide grade level meeting time to: 

a* Refine or further develop listing of needed deletions and additions 
b. Identify principal areas of emphasis expected at each grade level, 

2. Utilize leadership group structure and math committee to complete above 
*tfask in one semester. * 

3. Delineate, policies on supplementary materials and students completing 
grade level work before end of year. « 

B. Incorporation of Teaching Approaches 

1. Orient teachers to Math Improvement plan at staff meeting. 

2. Follow, up with subsequent staff meeting to orient staff to the identi- 
fied teaching procedures needed. Use members of leadership group or 
resource person(s). Complete by end of first semester but follow up 

. as necessary. 

C. Orientation to Math Program Guide 

1. Present overview at staff .meeting. 

. 

2. Follow with grade level meetings for reviewing specific portions 
separately by each grade level. 

D. Program for Top Students 

1. Identify size of group by grade levels. 

2. Determine how needs pf this group are to be provided for, ie, through 
a specified set; of materials, via projects, etc. 

3. Identify materials suitable for this group. 

4. Approach tasks above in second or third year of improvement effort, 
after other preliminary/ task^.are completed. \ 

E. Identification of Pre and Post Test Needs 

1. Identify. needs by separate grade levels. 

2. Where needed, determine whether standardized .or other tests based on 
grade- level program are preferable. 

3. Review school developed tests utilized in 1977 assessment for appro- 
priateness for annual use. 

4. Decide needs arid measures to be utilized by end of first year of 
improvement cycle. 



F. Staff Inservice Training T 

, 1. On the "basis of identified needs, develop list of available inservice 
training offerings and resource persons. 

f -\^ 2, Arrange for district educational specialist in math to provide some 
* 9 program directions. 

m 

3. Schedule some flex-f£ime inservice sessions annually. 

G. Remedial Instruction for LES students and K-l level 

1. Determine appropriateness of modifying coverage. * 

2. Determine need for and if appropriate provide such coverage 
through Title I program. 

II. Timetable of Improvement Activities 

Prioritized Activities by School Year and Instructional Quarter 



1980-81 


Instructional Qtr 








. Si* 


1. 




* 








2. 


Articulation of grade level content, emphasis, and policies. 


,* 


* 






3. 












4. 








k 




5.' 




* 








6. 




k 


k 






1981-82 


Ql 


Q2 


Q3 


Q4 


,1. 


Determine need for and decide pre-post testing program 














* 


* 






2. 


iContinuing training activities related to prooiem 
















k 


k 




3. 








k 




4. 






* 

t 


k 


V 


1982-83 


Ql 


Q2 


Q3 


Q4 


1. 


Continue training activities related to improvement 




k 


k 




2. 


Determine need for and decide program arrangements for 












top achieving students 

• • * 




k 


k 




3. 


Begin assessment of improvement program 


* 


k 


k 
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ELEMENTARY AND INTERMEDIATE SCHOOL 
SCHEDULE F 
MATHEMATICS PROGRAMS 



Schedule F provides, information to educators who are considering 
the adoption of a new mathematics 4 program, A brief description of some 
of the mathematics programs available for use at the elementary and secondary 
levels are included for the following: 

• • 

; 

1 . Comprehensive School Mathematics Program, (CSMP) , grades K-6 

2. Curriculum Development Associates, (CDA), grades K-6 

3. Developing Mathematical Processes, (DMP) , grades K-6 

4. Distar Arithmetic, grades K-6 

S., Individualized Mathematics Program, (IMP), grades K-12 

6. Intermediate School Mathematics Program, (ISMP), grades 7-8 

7. Mathematics Resource Project, grades 6-9 

8. Nuffield Mathematics. Project, grades K-8 

* 

9. School Mathematics Program, (SMP), grades 7-12 

All of the above programs, except for the Nuffield Mathematics Project 
and the Mathematics Resource Project, are complete mathematics programs. 
That is, the materials are provided for a full year of instruction for each 
of the specified grade levels. The two partial programs are to supplement 
existing programs or to fully develop a limited number of specific mathe- 
matical concepts. 

All of the above programs have some acceptance by mathematics educators 
as providing an effective curriculum. These programs, do not, however, 
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represent a complete listing of all available programs. These selected 
programs are meant to be representative of the many different types of 
programs that are currently available. Each description will contain 
the following categdqries: 



1. 


Development of Materials 


2. 


Costs of Materials 


3. 


Inservice Education Required 


4, 


Mathematical Content 


5. 


Experiences for Students 


6. 


Teaching Strategies 


1- 


Summary 


8. 


Bibliography 



As stated earlier, the descriptions are. brief. They are intended 
only as a beginning from which materials can be selected for a thorough 
study and to create an awareness in educators about some of the alter- 
native programs that are currently available.. 

Checklists are provided to compile summaries which will be valuable 
later in determining a plan of action for improving the schools mathe- 
matics program. 



> 
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Checklist: Available Programs 



Program 



1. Comprehensive School 
Mathematics Program 
• (CSMP) K-6 



l. Curriculum 

Development Associate 
(CDA) K-6 



These materials are 
worth pursuing-: 



o u 
•j GO 



cd 

H 

-I 
cd 

S3 



a 



cd 0) 

cd B 

to 0) 

cd ^ 



cd 

S 



Comments 



3. Developing 

Mathematical Processes 
(BMP) K-6 



4.. Distar Arithmetic 



K-6 



5 . Individualized 

Mathematics Program 
(IMP) K-12 



6. intermediate School 
Mathematics Program 
(ISMP) 7-8 



7. Mathematics Resource 
Project 6-9 



8. Nuffield Mathematics 
Project K-8 



9. School Mathematics 
Program (SMP) 7-12 



10. Other 
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Checklist: Textbook Series . 



\ 

nu^i cuii 


fhe< 
worl 


se mc 
th pi 


iterials are 
nrsuing : 


* 


CD 
M 
<U 
H 

|i 

O 


H 
H 

&| 


I HI 
1 <L> 


a 

8 hi 

o 


for other 
reasons 


not at all 


1. Mathematics in Our 
World 

(Addison-Wesley) K-8 
















2. Growth in MathpTnatir^ ' 
(Harcourt, Brace, 
Jovanovich) K-8 




( 






- v 




, 

• 


3. Harper § Row 

* K-6 














• 


4. Heath Mathematics 

K-8 
















5. Holt School Mathe- , 
matics K-8 


- 












- 


6. Mathematics (Houghton 
Mifflin) K-8 














• 


7. Laidlaw Mathematics 

?K-8 
















8. Macmillan Mathe- ' 
matics - , K-8 








• 








9. Real Math' 

(Open Court) K-6 














* 


10 . S.R.A. Mathematics 

K-8 
















11. Mathematics Around Us 
(Scott > .Foresman) K-8 
















12. Mathematics for 
Mastery 

(Silver Burdett) K-8 
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1. Comprehensive School Mathematics Program (CSMP) ' 
' Hie Comprehensive School Mathematics Program (CSMP) been approved by 
the Joint Dissemination and Review J>anel of the U.S. Office of Education and 
the National Institute of Education' as an ••exemplary" curriculum. The first 
schools to pilot the program in Hawaii were Pearl Ridgey/Waiau and Ala Wai 
Elementary Schools. * .. 

1. Development of Materials" 

CSMP was prepared by mathematics' educators representing all grade 
levels for CEMREI/, Jnc, a non-profit organization. 

The authors decided to concentrate on *TVhat is the ideal content 
for school mathematics?" and consider secondarily criteria such 'as 
"What can students do?" and "What can teachers teach?" The planning 
- stage for this program was lengthy and changes continue to be made on 
the basis of field testing. The resulting curriculum covers the content 
ordinarily found in most present programs. Further, it covers more 
objectives found in the Mathematics Program Guide (MPG) than most 
programs presently in use. 

2. Description of Materials * \ ^ 

The CSMP materials are organized into Kindergarten, first grade, 
^yjj$per primary grades (2 and 3) and intermediate grades (4, 5, and 6). ■ 
For each grade level teacher materials and student materials are 
available in classroom sets that accommodate thirty students. 

The' teacher materials include guides, posters, and kits for • 
class demonstrations. Student materials include worksheet booklets, 
storybooks and manipulatives. In addition, hand-calculators are needed 
for some of the lessons. - 1 



Inservice Education Required 

Teachers new to CSMP axe required to have special training, ^ 
This, training is conducted by ^ coordinator whp must have -attended 
a summer workshop" given %by CSMP(. m A cadre of coordinators t has been 
formed to pyovide the in-service training for the state. Teachers 

are involved in 'initial training which is ordinarily completed 

■ * « 

prior to the opening of school. In addition, the coordinator also 
.schedules regular meetings with the teacher^ro discuss problems ancf~ 
obtlln feedback on progress. , \ . * • 

Schools, that are .interested should contact their district 
educational specialist for mathematics. 

Mathematical Content : 
* "According to a CSMP overview of the program^ the 'curriculum 
''contains the bestofji^ content essential for under- 

standing t^e^tUre ^f mathematics and its ever increasing 
applications iri^the real world" and ,f . . .present(s) the content 
in a humanistic fashion. . .to render it accessible, exciting 
and meanin^gul to yo^pg children." ? 

■s Jhere are four major mathematical strands' in CSMP: Ihe 
World of Numbers; Strings arid Arrows; Geometry and Measurement; 
and Probability and Statistics. Strings are used to collect 

;>> a 

and classify data relevant to a particular problem while' arrows , 
are used to compare arid analyze setsyand operations on them. 



CSMP believes that mathematics is a unified whole and should be 
treated as 4 such. For that reason the content. is developed in a spiral 
approach. Students, build 1 'interlocking experiences of increasing sophisti- 
cation. 11 It is also designed to extend experielfi^s- a child has already 
encountered. Many of the ^experiences in CSMP ar^ problem solving oriented 



and ai^e presented/ihgameAike or story settings. • 
Experiences for .Stucfents — ' 

Activities classified undelete headings Non-Verbal Languages, the 
Hand Qulculator/ and Pupil Materials provide important experiences for. 
students. 

Three so-callM "Non-Verbal Languages" permeate the matefials for all' 
grader the language of strings, the language of arrows, and the Papy 
Minicomputer. CSMP describes the Minicomputer as "a simple device- consist- 

ing of a sdt* o9 colored squares on which checkers are pladed (it) is a 

type of abacus which combines the \^ual positional system wi,th the funda- 
mental notion of doubling " (pr^ 

Calculators are used beginning in grade 1. They are included to remove 
the burden of mechanical computation so students may ^concentrate on thinking 
and to provide instant feedback so children can make aijd test conjectures. 
-Actually, in CSMP the calculator, is .a way of enfichirt^ the. program- The 
possibilities for use are .numerous. Further, CSMP has found that the " - 
calculator has a beneficial effect on students' /interest and understanding. 
It is used as a pedagogical rather than a computational tool. 

" Most of the independent work w£th£iKthe program ijs done through the 
use of four lands of pupil material, described below.. ^ 

a. Worksheets,. Three, levels of difficulty 'are identified and work- •/ 
sheets correspond to specific lessons. • ^ ^ . im 



b. Workbooks. . These too are for individual 'jtorlc. The work becomes 

progressively more difficult as the student proceeds through the 
'ft 

pages. > 

c. storybooks* This collection of 24' stories for young people are 
lildependent of each other, require little reading (of words) and 
need no teacher explanation. They ' are portrayed, by the language 
of strings and ^arrows and b^^he jiuniccxnputer. 

d. Story-workbooks/ These, are similar to the storybooks and engage 

j 

pupils in reading about and doing mathematics iA interesting story 

situations. 

Teaching - Strategies 

Carefully prepared Teacher's Guides have been written which provide ' 4 

background information about the program, a layottt of day-to-day lessons, 

and the lessons themselves. 1 / > 

Ihe lesstans are very complete and hearly every one is in th^ form of 

' v 

a sample dialogue with questions' the teacher can ask and possible answers 
by pupils. 

following are a few objectives that Reaching strategies are expected 

*r - ■ > 

to accomplish: 

a n^imtM\rf^eacher- student and student-student interaction., 
pil£ to understand that mathematics is pictorial and 
1 as well as written/* 
cA Aid pupils to invent ways tb do complicated arithmetical problems 

without recourses tojglgoril 
d* Encourage* stutfentk to apply their curiosity, intuition, and powers 
of reasoning./ * " 




Summary t * 

A CSMP publication states^ ff CSMP has found it difficult to even begin 
discussing the program except through an in-depth hands-on exposure. . . 
usually in t*he f oim of a two or three day workshop/ 1 / r- 

Evaluations by 1 CSMP staff and also by persons not associated with CSMP 
indicate that CSMP students learn traditional skills at least as well as ^ 
comparable non-CSMP students and that of the two groups, CSMP students show 
a higher level of enthusiasm and interest in their mathematics program. 
The reports also indicate that CSMP students do better in dealing with 
mathematical processes such as relational thinking, estimation,^large , 
numbers, and certain word problems. Listed belouf are $ some other generaliza- 
tions about CSMP. Some are non-evaluative -yith ^he reader allowed to decide 

\ ( 
their worth. • , • \ 

a. There is- 4 no format to assess mastery o£ student skills. Teactfers 

j ' ' " 

are urged to use any monitoring device with which they f efel 

** 

comfortable .\ 

b. Work with time iV omitted. All measurement is done with metric 

/ 

units. / 




c. There is^a strong reliance on games and fantasy ^ndjauzzle stories. 
d^'Few, if any, pages of drill are found. Program author-s feel there 
is a surprising amount of practice throughout the program. Many 
T v : ; situations are provided where ability to calculate is needed to 
respond to ^situation and calculation is considered to be a tool 
to do interesting things rather than a chore to be done for its ^ 

own sake. ; 

, • \ 

e. There' is a strong emphasis on estimation and mental arithmetic. 

f. Th| .program has a %>iral development; • there is repealed exposure % 



to a topic on increasingly sophisticated levels t$ produce regular 
growth/ 

» 

g. Reading by students is at, a minimum, especially in the .lower, grades. 
8. Bibliography - * 

a. CSMP materials are available from CEMREL,. Inc. , 3120 5$th Street, 

* 

St. Louis, MO 63139. A "List of Available ^Materials" can be' 
obtained by writing. In addition to teacher and student books, these 
include evaluation reports, brochures describing various aspects of the 
program, and about 30 bookjet^ or articles which describe many features 

"of CSMP.* \ 

♦ 

b. Lockard, J. D. led.). Twenty Years of Science and. Mathematics 
t Curriculum ^velop^nent, The Tenth Report of the International 

Clearinghouse . College Park, MD: University o£ Maryland, 1977. 
This report contains a short description of CSMP. 

c. National Council of Teachers of Mathematics. Mathematics Learning for 

Ear ly Childhood, Thirty- seventh Yearbook . Reston, VA: NCIM, 1975. 

■ * / 

■ A short review o£ CSMP is included in this yearbook. 
1 d. Woodward, E. "CSMP: A New Alternative in Elementary School Mathe- : . 
matics." Arithmetic Teacher . February 1980, pp. 20-26. This article 
is a short. description of CSMP which focuses on gradesllC-4. 
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2. ' Curriculun Development Associates (OCA) Mathematics 

CDA Math is a program i$ mathematics for grades 1-6. It includes 
booklets for students, teacher resource books and kits of materials for 
parents to use with their children. The first schools to pilot the 
program in Hawaii were Kualapuu and Wilcox Elementary Schools. 

1. Development of the Materials 

CDA Math has been developed over a period of years beginning 
first as teacher resource materials and culminating in books for** 
■students. All npterials are published commercially by (Xrrriculum 
Development Associates, Inc. 

This program differs in many respects from those of other 
. ; caroercial publishers. First, they hire no salespersons and use no * 
advertising agencies. Further, the materials may be adopted only 
with a commitment of staff develoj»nent by a district. This staff 
development is supervised partially by CDA trainers. 

2. Description of Materials 

A brief description of CDA Math materials is given below. • 
Books names "a" are for grade 1, "b" for grade 2, ... and '•f'for .grade 
6. All student booklets are consumable. Student books a, b, and d 
are bilingual with instructions in both English and Spanish. 
Student Booklets: 

Individualized Computation , levels ^,^2* bj, b 2 ,.c 1 , c 2 , dj,. 
d 2 , ep e 2 , fj, f 2 teach facts and operations, whole numbers and 
fractions. *• 



My Progresl; Book abc p My Progress 



Book def . Tests included are 



identical to those /found in^ne Individualized Computation books. 

V - 



Patterns and Problems , levels a, b, c f d, e, f . There are two focuses: 
practice of facts and operations in problem settings and intro- 
r duct ion of such topics as geometry, measurement, money and time. 

Teacher Resource Books: 

Mathematics for Everyone (This book is volume I of Drill and Practice 
at the Problem Solving Level J It is a general overview to* the 
philosophy, goals and materials "of* the 'program. , , 
Drill and Practice at the Problem Solving Level . These are loose leaf 
pages for reproduction for use with students. Notes for teachers . 
are oh the' Reverse side. There are three levels of 
activities involving manipulative objects, sketches, and 
arithmetic notation. 

Banking on Problem Solving . This is a two-volume format for grades 4-6 
first book is an introduction to the problem solving approaches and 
•the philosophy and theory of child development that underlies it. 

The second volume is a bank of activity pages with extensive 

■» 

* comments to teachers.* 
Experiencing Fractions * This book contains suggestions for fraction 
activities using manipulative materials such as egg cartons and 
* measuring sticks'. 
• . Placement Activities and Tests. This set of materials reviews formats 
used for computation and illustrates the types of activities for , 
practice and problem solving. Its use permits the starting of 
pupils in CM Math at any grade level 1-6. 

Two supplementary resources are available to' develop language and 

thinking skills through mathematics. The first, called Think, Talk and t . . 

* v * 

Connect, is designed for use at the kindergarten and first grade levels. 



It consists of a box of duplicating masters and a teacher's guide. The 
second resource is the Think, Talk and Read Math Center. It provides for 
oral language experiences and language development by using activity cards 
that children "read 11 . The teacher's guide includes a card-by-card 
conmentary describing the focus, pre-activities, think and talk suggestions, ' 
story starters and related cards. " 

A specif feature of CDA Math is the concerted effort to involve parents. 
Principals are given direct responsibility for building parent interest. A 
kit called Making Friends with Numbers is available for use by parents,' 
teacher aides, student tutors, or others working on a one-to-one relation- 
ship with children. In addition, Individualized Computation books for levels 
.a, b, and c contain letters to parents for each unit. 

* • 

Inservice Education Required " * ' 

An inservice program is required for introduction of CDA Math for 

teachers. It is highly recommended that resource teachers and principals 

also receive trailing. Personnel trained by CDA will conduct initial 

workshops prior to the opening of school and provide foliow-up support 

as required throughout the year. A cadre erf trainers is available in 

the State. Schools that are -interested should contact their district 

educational specialist for mathematics. 
♦ 

S^ie of the features of this inservice program are unique. A minimum 

of 20 hours initial training is required for teachers. Principals have a 

* p * * 

vital role as a curriculum leader. Resource teachers, in addition to 

carrying out the inservice program during the year, visit classes,* may 

teach demonstration lesson?, and provide help with problems that may arise 

during the first year of implementation. . • 

The training is needed to develop an undferstanding of some different 

ways of "looking at" a mathematical problem-, including strategies ( that 
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promote experimentation by pupils, and to help pupils plan solutions, make 

> 

up problems and search for, interesting results. Further, most teachers will 
need help in learning how to teach an "oral devblopment of language/ 1 They must 
recognize that the program is designed to help with the problem of 
individualization and that they must develop ways to organize the class 
to make maximum use of this feature. : 
Mathematical Content 

The mathematical content .of the Mathematics Program Guide ( MPG) is 
covered well by CDA. The nuphgrs and operations and measurement strands as . 
well as an emphasis on problem solving are evident even* by casual observa- 
tion. The geometry content is present but is somewhat more difficult to 
locate because it is so often imbedded in problem situations. Language 
development is an essential ingredient of the program. Images early in the 
program have little or no reading so the first goal is oral language 
development. New vocabulary is introduced as it becomes more meaningful 
in the context of an activity. The vocabulary of "geometry such as parallel % 
perpendicular, triangles, and so on is taught regularly as part of language 
development in many lessons. 
Experiences for Students 

There are many experienced for students that provide practice in 
computation with whole numbers, decimals, and fractions and in measuring 
with various degrees of precision. Word problems and graphing activities 
for developing concepts are also found. The curriculum is based on a 
movement of experiences from manipulative to representational pictures to 
abstract symbols. - 

Major differences betweS^EDA and other commercial series do exist. 
Some of tjiem are described Ka^p^ t fc 
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a. There are many experiences with physical materials such as beans 
and beansticks. 

b. Many problems are "open- ended." Every student is able to complete 
a significant part of each assignment while some students are 
challenged by an extension of the basic task. 

c. After working on a set of examples, students are asked to make 
up their own problems. Such activities are not isolated examples 
but an integral part of the program. 

d. Practice is often disguised and in an interesting form. Students 
practice as they try to discover an idea or meet the conditions of 

y a problem. • , • 

e. Pictures are used to cement understanding and concepts. Too often, 
pictures for a computation are used to illustrate a computation 

i 

in early instruction and then discarded. * 

f . Problem- solving behaviors are practiced continuously. Such 
behaviors as recording results of experiments, organizing data, 
completing tables, searching for patterns and investigating ideas 
are found throughout CDA. One of the difficulties confronting 
teachers hew to CDA is in getting the maximum out of the 
problem-solving strand. They must avoid telling students yet 
give them the needed guidance for attacking a problem. 

1 

Teaching Strategies 

One of the features of CDA Math is a psychology of learning or child 
development in which students progress from the manipulative level to the 
representational to the abstract. Throughout each level, students build a 
supply of remembered experiences, engage in problem solving and make 
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investigations on their own. 

The materials reflect this approach to how children learn mathematics. 
The approach, however, forces every teacher to make changes in teaching 
strategies. The usual strategies of class discussion and independent 
student work are basic in this program. But most teachers must make\ 
adaptions in their. teaching prpcedures if students are to obtain maximum 
benefits from a stijdy of this program. The most important of these are 
discussed below. ' 

0 

a. The emphasis in mathematics education is shifted from developing 
skill to involvement in probleirf solving. Drill and practice ih 
computation is not an end in itself but becomes an indispensable 
tool or a means to the end of saving problans. Students are not 
expected to have a complete set of computational skills before 
they develop higher level skills in problem solving and making 

^ in/dependent investigations. 

b. Talking about the work is an important part of any lesson. Students 
discuss their plans for solving a problem, how their plan may have 
changed as the solution progressed, best ways of recording solutions, 
etc. , 

c. The teacher in CD/V M4th is a resource person who offers guidance 
and encouragement but keeps the student working even when the 
"going gets rough". The teacher must help the student be the 
"driver" and avoid taking over. , 

d. In this program, students are encouraged to choose their own 
methods for solving the problem and to take the problem to their 

* own levels of sophistication* It is the author 1 s contention 
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that, if the students have the necessary background and problems 
•aretffcde interesting, they will work toward solutions in their 



own styles and at their own rates. 

e. ' Student evaluation does not consist merely of paper and pencil 

tests- In this. program, teacher observation. of students 1 behavior 
as they solve problems gives more and better information than mere 
written answers. 

The above description of strategies indicates the need for a dedicated 
teacher and one willing to change. The author of the program says (when 
discussing individualization), "Rather than increasing the burdens on 
teachers, this new approach ... offers greater opportunities for them to 
realize their professional potential and to meet the diverse needs of each 



initiate problem-solving activities that include a mixture of individualiza 
tion and interaction (among teacher and students) ." 



individual learner. The purpose 



is to specifically help teachers . . . 




Some of the goals of CDA Math as given on page 64, Mathematics for 



Everyone are ,the following : < 



a. Encouraging perseverence. 

b. " Putting the learner in the driver's seat. 

c. Solving substantial problems. 

d. Building a pride in the learner of what he already knows and what 



he finds out. 



Helping the learner record that knowledge. 




Providing opportunities and recognition for independent investi- ' 



gat ion. 



Developing a friendliness with numbers and shapes. 
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Of all programs presently available, CDA Math is the one strongest in 
problem solving as outlined ij^the MPG . Its implementation in the class- 
room, however, requires a thorough inservice program and teachers who do 
not resist change. 

Nearly every school can improve its mathematics program with CDA 
materials or ideas from it. Few schools can say they meet the problem- 
solving objectives of the MPG . Hence, incorporating any problem -solving • 
activities into the curriculum would result in program improvement. So if 
a school has adopted books, it may plan a staff development program through 
which teachers study problem solving with CDA materials. 

One research study. of two ESEA Title III projects using CtlA Math shows 
gains oi about 1.5 months for each* one month in school.. However, adoption 
of CDA. Math materials alone does not guarantee an effective curriculum. 
Teachers who are willing to invest time to learn the approach, who believe 
tnat problem solving is important and who are flexible enough to try new 
strategies are essential. 
Bibliography 

There is little information on CDA in the literature' of mathematics 

education possibly because it is somewhere between the commercial publisher 

• • * 

and the experimental program with respect to adoption procedures, adver- 
tising and other features. For further information schools should contact 
the ; ir district educational specialist for mathematics or write to: 

Curriculum Development Associates, Inc. 

1211 Connecticut Avenue, Suite 414 

Washington, D. C. 20036 



3* Developing Mathematical Processes (EMP) 

i * ' ■ 

Developing Mathematical Processes (DMP) is a complete K-6 mathematics 
program of 90 topics, each in a separate booklet. Booklets 1-40 are for grades 
K-2; 41-64 for grades 3-4; and 65-90 for grades 5-6. Each topic consists of the 
appropriate teacher's guide, student booklet, testing materials, and kits of 
physical materials and printed materials . 

1. Development of Materials 

The program was developed by the Wisconsin Research and Development 
Center and is published commercially by Rand McNally and Company. Funds 
for the program came from the federal government and the state of Wisconsin. 

The program was prepared for use by all students and has been tried 
out in schools. 

2. Description of Materials • 

For each grade level K-6 a complete kit is available. Each kit , 
contains the following physical and printed materials for the teacher arid 
32 students: 

a. Physical materials kit. All needed manipulative materials for 
32 pupils. 

b. Printed materials kit. Picture cards, gameboards, graph paper,- 
and duplicating masters for pre- assessment tests. 

c- Teacher materials- kit. A Teacher 1 s Guide with pupil pages and 
answers, a Teacher's Resource Manual with additional guidelines, 
and pages for recording' pupil performance. 

d. Student materials kits. 32 consumable student booklets. 

e. Student guide kits. 32 sets of three nonconsumable student 

, materials in book form. for grades 3-6. _ 
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Insexvice Education Required 

~ The developer and publisher have trained a number of coordinators 
who- are available to assist districts in the implementation of this 
curriculum. Further, a copy of the EMP Resource Manual is provided in each 
kit of teacher materials. This Resource Manual provides a framework 
around; whijfh to organize a complete inservice or preservice program. ' * 

' The mathematics in EMP is not radically, different from any present 
•curriculum. However, learning to use the many materials and learning 
strategies for helping children become inquiring, independent problem 
solvers should require instruction with persons who have considerable 
knowledge about this curriculum.' 

» 

Mathematical Content 

'The mathematical content seems to cover that which is described in the 
Mathematics Program Guide. (MPfi) very well. Some of the important language of 
the guide, words such as "explore" and "investigate," are found consistently. 

The content includes the arithmetic of rational numbers, geometry, and 
the elementary ideas of statistics and probability. Measurement V? strongly 
emphasized. 

Experiences for Students 

In general EMP is an 'example of activity-based teaming. Concept 
development emphasizes a 3-step sequence beginning with physical 
experience,moving<to pictorial experience and. culminating with the use of 
.suitable symbolism. Technical vocabulary is introduced as needed but 
delayed until the pupil has learned the concept. The materials provide a 
variety of .activities and require the use of different physical materials.' 
At the 'lower levels of the .program little reading is required. There are 
many problem- solving activities such as investigating, -finding relation^ 
Ships, and examining and organizing data. 
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Teaching Strategies 

Regular objectives, those that are to be checked for mastery, and 
preparatory objectives, those that will be checked for mastery later, are 
listed in the teacher's guide for each topic. Review objectives, those . 
that maintain mastery, are included for many topics. 

• 4 

Another part of each Teacher's Guide is a Topic Inventory. This 
Inventory assesses the possible mastery of regular objectives. The teacher 
.may use it as a basis for individualizing the emphasis with different * 
pupils. The same Topic Inventory is recanmended as a post-assessment to 
check on pupils 1 accomplishment of objectives. 

The Teacher's Guide, also contains a list of the materials needed, 
suggestions for student preparation, teaching suggestions, and suggestions 
on classroom management. * 

While no supplementary materials seem to be available presently, there 
are open-ended activities^ optional problems and regular reviews through 
which the program can he^ individualized. 

♦ 

Summary t f 

The developer of tlie program states th^t EMP uses a multisensory 
approach and places emphasis on concepts in familiar situations. The use 
of technical vocabulary is delayed until it is needed and many lessons are 
introduced by stories containing cartoon characters. One objective of EMP 
is. to develop inquiring, individual prdblem solvers. There are many oppor- 
tunities for the students to practice behaviors leading to achievement of 

) 

that objective. 

Potential users should; however, be aware of the following comment 
by a reviewer: materials may place additional workload on the teacher. 

* V 4-74 , 

. 3tf • 



8. Bibliography 

a>. Lockard,' J. D. (ed.). Twenty Years of Science and Mathematics 
Curriculum .Development. The Tenth Report of the International 

Clearinghouse . College Park, MD: University of Maryland, 1977. 

V » ' . 

On pages 283-286 is a short summary nf the program. ~ 

b. Wisconsin Research and Development Center, 1025 V/. Johnson Street, 
Madison, WI 53706. The developer of DMP has published a 
number of research studies and reports concerning the preparation 
and evaluation of materials. These are available by writing the 
Center. Some of 1 these reports are listed in .reference a. above. 

c. Rand McNally and Company, Box 7600, Chicago, IL 60680. Th* 
publisher or local representative has brochures describing DMP 
materials. 

. v • 

•d. National Council of Teachers of Mathematics. Mathematics Learning 
in Early Childhood, Thirty- seventh Yearbook . Reston, VA: 
the Council, 1975. On pages 277-273 is a short but excellent 
commentary on DMP materials. 



'J 



9 

ERIC 



4-75 



4. Disbar Arithmetic « t , 

* 

Three packages, labeled I, II, and 1 1 1, * constitute the Distar Arithmetic 
program. Each package of 160 lessons is -one' gear's work covering the skills t 
of arithmetic foj whole numbers -and beginning work on operations with common 
fractions. Brochures describing Distar state that the program has beejv 
started at age 3, age 4, kindergarten, first-grade, second , grade, and etfen 
higher grades: In each case, the program was deemed successful. 

1. Development of Materials • 

Distar programs were developed empirically through years of research 
for reading and language as well as mathematics. The commercial publisher, 
Science Research Associates * (SRA) , feels it is an effective tool to use in 
teaching basic' skills and concepts in these- areas. The authors, in pre- 
paring this instructional system, believe that each student can be taught 
and educators need to find ways of teaching so that each student masters 
each basic element before going on to more complicated concepts;^ 

The'publisher has prepared a Sunmary of Case Studies concerned. 
N with the effectiveness of the Distar Instructional System. The studies 

t 

report data on the. achievement of students with varying backgrounds' 
and varying abilities. This summary reports "that the Distar Instruct- 
ional System has successfully done the job it was intended to do." 

2. ' Description of Materials 

The program, now in its second edition, has the following components. 

a. Student Materials ] 

For each of Distar I, II and III, there are three books of about' 
* 100 pages each for each child. > They 'are called Take-Home Books 
for I and II and* Workbooks for III. Each book contains written 
activities that the children do as 'part of the structured 

4-76 ' > 4 ' • 

r X • 



7 



* ■' 

/ presentation of .the lesson and as independent seat work. The 

• * * 

. books are consumable. . • * 

* • * % 4 . 4 

• r * 

b. Teacher Materials * 

A teachers kit includes the following*: , - 

'* • * » • ° 

(1) Teacher Presentation Books,, three for Distar. I, four for II, 
and two for III. These books tell the teacher exactly 

4 . ' * what to say and do, what responses to exjfect from children 

and what corrections to make for common errors, 
r * * 

(2) A-Teacher's Guide for each of Di^tar I, II, and III has 

i 

preservice and ihservice sections.- Hie first introduces 
the program,- describes how to 'implement -it and provides 
• % general teaching techniques^ Trie instervice Section des- 

cribes new mathematical content as it is introduced and' ' 
provides general information oh presentations. 

(3) Teacher's Take-Home Books (or Workbooks) are student , 
. books with answers. 

(4) Group Progress Indicators provide a means of sharing 
^ progress of each group in the class S • * 

. - The kit also contains foim boards, acetate page prdtectors and ^ 
decks of cards which 'are uded in,teathing. This material is' r • 

non- consumable . ' • 
^. Inservice Education Required .» 

The preservice section, of the teacher's £uide may or may not be used 

*• 

• % with an experienced Distar, trainer. An annual 3-day ]>roservice eyent is 

t held each summer in Hawaii. However, the teacher's guide is written so that 
the prospective teacher who is unable ,to attend* these sessions may learn and 
practice with another person, preferably someone who will also be teaching 
Distar.* Costs of special Distar training are negotiable with the publisher. 
0 ' " < 4-77' * * 
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Hie inservice section is to be used throughout the year. As new skills 
•are to be introduced they are described and teachers may pi*c^ice an exercise 
before presenting it to the children. 

i 

4. Mathematical Content 

This programjis limits to arithmetic only. The content as identified* in 
scope *nd sequence charts is very similar to that 'of most presently - used 
. programs- (in aritfgnetic) and of the M athematics Program Guide (MPG) except 
for sqme differences in language and grade placement of topics. Some sample 
topics from each book are listed below, 
a. Distar I 

First lessons are on rote counting and continue with ratibnal 
counting, symbol identification, symbol writing, equality, addition 
(some sums of 18 studied), counting backwards, subtraction and 
_. story problems. ' ' 

- * • " b. Distar II ' ■ ■ 

The first lessors review Distar I for those entering the program, 
v. New topics include completion of addition and subtraction facts, 
addition and subtraction algorithm, multiplication and division 
facts (division ifc* indicated as a multiplication, 3.x 
.story problems, a little work* with fractions (adding, reducing, 

s ' ' and multiplying) and a f ew lessons on^egative numbers . 



f/ c' Distar III ' 



Practice with facts is continued. Algorithms for the four opera- ^ 
tions are studied along with considerable work with fractions and. 
factoring, v There are more story problems and some formal problem- • 
solving procedures are reinforced. t 
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In Distar II, there are a few lessons on finding area by counting — 
squares, measurement of length and weight, telling time and coin problems. 

The Learner Objectives of the MPG which concern arithnetic in grades K- 2 
are covered in Distar, Some of the objectives for measurement and almost 
none for geometry are coverfed. The problem- solving emphasis in the MPG - 
identified in the Learner Objectives and the behaviors listed on pages 16 
and 17 are not present in Distar. Ih Book III, formal problem- solving 
procedures are practiced,. These are quite different from those in the MPG. 

5. Experiences for Students . - 

3he first sentence in each Teacher f s Guide reports, tr Tfie concept under- 
lying Distar Arithmetic is that virtually all children can learn if we teach 
them carefully. The program, therefore, provides the kind of careful 
instruction that is needed to teach basic skills. 11 

There are essentially two kinds of daily activities. In the first, 
students answer questions in unison and on signals from the teacher. The 
other activity is independent work on the Take-Homes, two-sided worksheets 
containing written problems and activities. There is one worksheet for each, 
lesson. «j 

While the structured aspect of the program predominates all others, 
,fchere are built-in features that provide for individualization. (Se§ 
Teaching Strategies /for a description of the structured aspect.) Papers are 
corrected daily, resulting in remedial work for seme pupils. Details on how 
to group children, change membership in groups and proceed ^ith faster- 
-moving students are outlined in the Teacher's Guides. 

Each Teacher's Guide describes three distinctive features of Distar 
• relative to experiences for students: (a) The tasks arc structured as ' 
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simply as possible and sequenced so that students can detect similiarity 
of tasks; (b) Practice is controlled and realistic for students to 
master objective; and (c) The sequence of skills is controlled for 
necessary mastery in preparation for more complicated tasks. 
6. teaching Strategies , , 

* Teaching strategies have\been*discussed in -previous sections because, 
it is impossible to completely, isolate content y experiences for pupils 

and methods. 

1 * ' ' ' 

, \ The lessons described in the Presentation book are extremely * 

V., formal, detailing precisely what'the teacher is, to do 'and say. .Further, 
there is no variation from day to day which might allow students to ask 
questions, describe a solution, discuss a "problem, show a. series of steps 
to other students, and so on. ♦ ' . t 

• The following paragraphs describe' three. important aspects of Distar, 
They concern the nature of this approach which can be overlooked if the . 
materials are examined briefly. ' • , 

, . <u ' Verbal proficiency in arithmetic is developed. It! this' program, , 
' ' arithmetic is considered a special form o£. language. .It therefore 
uses language as a vehicle to habituate mathematical responses. 
• ' • , So it is expected r that children repeating certain language patterns 
will establish connections to important concepts, 
* b-. The idea of mastery is built into the program. Each task is 

" developed by aperies of small steps leading to achievement of * that 
task. The teacher is told to present each task until students' 
' responses are firm. This pattern of teaching a small step toward 
a specific goal is repeated on a number of successive days. 



ERIC 



9^- 4-80 



4 

c. A single basic strategy for each type of problem is learned. 
Furthermore, alternative approaches to solving problems are 
discouraged. 

It is recommended that instruction for Distar be provided in .groups, 
preferably three. Sai^ple schedule's for groups are provided. 

It is expected that about one hour and ten minutes would be spent on 
structured arithmetic on every available school day. The Teacher's Guide 
indicates that the independent seat work can be scheduled at any regular 
convenient period. 

* 

7. Summary 

A judgment on the worth of Distar is difficult. Its reliance on 
mastery of small bits may not agree with a person's theory of how pupils 
learn. Its formal procedures may be distasteful. Its claim that all 
children master specific objectives may be doubted* These statements can be 

i 

debated with arguments to support both positions. 

Many teachers will feel uncomfortable, not only with the rigid control 
of the learning situation but also with the plan for flexible grouping, the 
one hour plus per day scheduled for arithmetic, the lack of geometry and 
other features. At the same time, the careful analysis of tasks provided by 
Distar will give every teacher ideas and insights into how pupils learn 
verbal skills ^of arithmetic. Certainly the highly structured approach is 
somewhat unique. Yet, this approach yields some effective ways to learn. 
Reports from users are .favorable* 

% 

<r 
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Distar may be compared to selected objectives <and goals established 
by the- Mathematics Program Guide , * t 



Emphasis in Mathematics 
Program Guide 


Emphasized in < 
. Distar 


Problem-Solving 


Not in the sense used in the 
Mathematics Program Guide (MPG) 


Learner Objectives for K-2 


For arithmetic, beyond MPG. 
Slightly for measurement. Very 
' little for geometry. * 


Develop curiosity 


*No 


Develop communication skills 


Strong emphasis on verbal and 
writing skills. 



J 
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* \ 5. Individualized Mathematics Program (IMP) _ J 

The Individualized Mathematics Prbgram (IMP) is an individually prescribed 
instructional sy^terabased on stated performance objectives which .contains^ 
student assessment/diagnostic devices with correlated teaching 'materials . 
!• Development of Materials ■ } 

Bff^is published by Educational* and Industrial Testing Service, San 
"Diego, California."^ ' 

* 

„ This program is designed for use with all students and has been tried 

1 duj: in schools. 

2. Description of Materials „ • 

IMP is a complete kindergarten-adult program divided into seven different 
levels. These levels are: y • « 

level K - kindergarten 
level 1 - grade 1 
level fl - grade 2 
leve} A.- grades 3-4- 
level B - grades 4-6 
level C - ferades 7-9 
level D - grades 9-adult \ 

^This review w^ll, consider only level {^grades 7-9. All materials are 

• ' s I 

v in a kit containing: 
_ 1 a. Student Progress Chart and Student Objectives Checklist folder. , 

These are used to present a profile of each student*s strengths 
and weaknesses. 

b. Mathematics Progress Report. This report is used t/o indicate to||r 
parents the instruction that the .sti^ient has received and |he pro- 
gress made. * 
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In addition, Tests of Achievement in Basic Skills (TA$3) is available 
for use with IMP. TABS consists of criterion referenced survey tests that 
measure specific learning objectives; they are designed to help the teacher 
determij^ specific skill .weaknesses. Test results are used for student 
placement/in the IMP system. " . ' 



? ■ 

3. Inservice Education Required , * 

No inservice education is required. 
4; ' Mathematical Content 

IMP provides the teachej with the organization, materials^ and diagnostic/ 
4 assessment devices needed to individualize instruction within the classi€om. 
The instructional material for level C is based'on 64 stated performance 
objectives and student^^gr^ss is determined relative to the stated objec- 
tivjfe. -Therefore, IMP Mtepials provide for c^lliu^assessment of stu- 
dent deficiencies and jjj^^iption of instructional materials / / 

Wheri Compared to th^ wthematics Program Guide (MPG), IMP has considerable 



coverage of the objectives stated ^or Numbers and Operations. In many J> 
j cases the IMP. objectives dealing with Numbers and Operations e#!€&d those a 
sta.ted in the Mathematics Program Guide . ||p 
Although IMP. does provide &r instruction in the areas of Geometry and 

. Measurement, the MPG is much more explicit and stronger with respect to the 

|F1" f' \ - ■ ^ 

YjZ*' experiences' that should be provided to the students. It must b* pointed out 

> . . J 

'T that the-maf^-ity o£%IMP instructional 'material is computational with very 

littl^ atte'nmon given to experiences such as: investigation, discovery, 

• " . ' m 

«* construction, estimation, etcetera. In addition, the problem-solving emohasis 
in the M^tematjcs" Program Guide identified^ the Learner Objectives and . 
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behaviors listed in pages 16 ^nd 17 does not seem to be present" jn t&e 
IMP. . .*,*'' 

Experiences for Students j, y 

. The introduction in the 'Teacher's Manual for level C states, "...The 

« 

IMP thus represents a way of providing for wide ranges of achievement 
levels represented in classrooms and gives .each ^student the opportunity, 
and responsibility, for progres#ing at his own rate. This rate is deter- 
minedly the individual capacity of each child. " . ^ 

Therefore IMP provides a flexible approach to implementation of 
individualized instruction in the classroom. 



The majority of instruction is from Math-Paks, A <Math-Pak is an 
eight page individual instruction booklet prefaced with- a statement of the 
performance objective toward which instruction is directed. Each Math-fak 

contains : * * 

*^ * * 

a. a diagnostic pre-test designed to identify a student's specific 

difficulty in achieving the stjated^objectives. 

• b . five" practice-problem lessons each of -which is related to" one of 

the areas of difficulty isolated by «fche' pre- test < From 10 to 20 

' practice problems are present in each lesson. 

Ct a problem set covering ail operations' required to meet the stated . 

objectives. ^ " „ 

•'- .it * • ' - • . 

d.' a post- test parallel in content to the- pre-test » 

Math-Paks may be assigned in small groups»or individually* . Students 

are assigned those Math-Paks which are associated with incorrect items on 

the Pre-assessmen^TABS, Once the Math-Pak pre-te^t is* corrected," the 

teacher assigns only those lessons for which instruction and practice 

are needed. • . . * 
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6. Teaching .Strategies 

i No Specific classroom teaching strategy is recommended by IMP. 

Rather, IMP' offers a system of management by which a teacher can individualize 
instruction. D-P follows the principles of individualized- instruction 
which requires for each individual student a continual: 
Assessment of progress ^ 
Diagnosis of learning difficulty 
Prescription of instruction f 
In general IMP was designed to, provide an organization in which the 
teacher teaches individuals while providing basic mathematics materials for 
the teacher to use. IMP also provides for continuous evaluation of student 
achievement (relative to IMP behavioral objectives') . 

The approach to using IMP, as suggested by the authors, is reflected in 
the following sequence: \ 

(1) The teacher selects from among the, IMP objectives those appropriate 

to the classroom context. 

(2) The teacher pre-assesses and records student progress. ^» 

(3) The teacher fills- in Student progress chart and assigns ohje^tiveCs) & 
to the student . . " ' 

(4) The students are assigned the appropriate Math-Pak. 

(5) The students complete Math-Pak pre-test. 

(6) The teach^ prescribes lesson or lessons in Math-Pak for students 
to complete. • 

, (7) The teacher gives' students help individually or in small groups as , 

I students work on lessons. 

(8) The student completes lessons and self tests. 
• T91 The students complete Math-Pak post-test to the satisfaction pf 

• • : i 

the teacher. . 4_86 ' J[ j_ . ) 



- (10) The students continue- to work in other Math-Paks until all 
assigned objectives are accomplished. 
(11) The teacher post-assesses and records student progress. 
Smnnary ? 

IMP is a ?elf- contained instructional system designed to pinpoint 
the student's weaknesses and provide effective instruction. 

, Hie IMP was developed to help teachers implement a program of 
individualized instruction by providing them with detailed performance 
objectives describing the learning product, and by providing methods and 
materials organized to achieve those objectives. 

As stated previously, IMP has considerable coverage of the objectives 
stated for Numbers and Operations in the Mathematics Program Guide . 

Instruction in the areas of Geometry and Measurement is also present 
but is essentially computational- in nature. 
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6. Intermediate School Mathematics Program (ISMP) 
S 

The Intermediate School Mathematics Program (ISMP) is a comprehensive 7-8 
mathematics program contained in five books. Books I and II are the ba§ic 
seventh grade ^program, Books III and IV the eighth grade program, and Book V may 

4 ) 

be used in either the seventh or eighth grade. ' * 

1. Development of Materi als 

This program is a product of the Intermediate School Mathematics Project 
at the Curriculum Research and Development Group of the University of Hawaii . 
It is appropriate for use at the upper elementary and junior high school + 
levels. 

The program has been developed over a period of years beginning first 
\ as a series of booklets and culminating in a set of five books for students. 
Field testing occurred from 1975 through 1980. 

2. Description of Materials 

f ISMP is being published by the Research Corporation of the University 

of Hawaii. 

This section will contain a description of the ISMP materials. All 
inquires should be directed to: ISMP, c/o Dr. Nancy Whitman, University of 
Hawaii, 1776. University Avenue, Honolulu, HI 96822. 
V The ISMP is a two-yearj instructional program contained in five books. , 
Books I and II are the first-year course of study and contain the following 
units: ' 

Elements of Geometry (Angles, Protractor, Compass, Symmetry, Polygons) 
• Computation I (Primary Facts, Numeration, Mental Mathematics) 
Computation II (Secondary Facts) t * 
. Distance' and Direction (Different Coordinate Systems) 

\ 
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Measurement I (Metric Linear Units, Addition and Subtraction of Decimals) 
, Measuranent II (Metric Area Units, Multiplication and Division of Decimals) 
Fractions I (Idea of a Fraction, Addition and Subtraction of Fractions with 
j Conmion Denominators) ^ 

| Fractions II (Equivalent Fractions: Addition, Subtraction*, Multiplication 
and Division of Fractions) 

4 » 

Books III and IV are the second- year course of study and contain: 

» * 
Ratio (Enlargement, Comparing Geometric Figures, Scale Drawihgs, Qears, 

Comparing Objects, Rates) 

Integers (Addition, Subtraction, Multiplication and Division) 

Proportion, Percent and Similarity ■ 

* . ^Statistics with Probability 

Shapes and Patterns (Polygons and Polyhedra) 

Elements of Algebra » - 

Book V may be used for both years: . ' 

Computation III (Logarithms and Exponents) * N • 

Fraction III (Prime Factorization) - * 

Measurement III (Volume, Mass, Capacity) . K 

Activities are an integral part of the program. Content and approach are , 

blended in order to assure greater understanding. The program encourages 

pi*oblem~solving behaviors and stresses ^ the use of language as a vehicle for 

mathematical comprehension. 

The accompanying teacher resources 'are : 0) Teacher' 3 -Annotated Editions, , 

/ 

- keyed texts with commentary on ^iwious fnstructional strategies; (2) Supple- 

( • 
mentary Materials Folders, prepared quizzes, -tests, and supplementary worksheets; 

. • - * 

> and (3) Instructional Support Kit containing game and flash cards and other 
manipuiatives essential to the program. 
3. Inservice Education Required 

IS4P requires teacher inservice education prior to adoption and during 
program implementation. Arrangements for inservice training can be made 
through Dr. Nancy; Whitman. 

The%iservice education is needed to develop an understanding of the 
different ways of f, looking at' 1 a mathematical problem; Further, most teachers 
will need help in learning how to teach an "oral development of language. 1 ' 



Mathematical Content • *. 

The mathematical content of the Mathematics Program Guide (MPG) is covered 
very well by the ISMP. The emphasis on the nunbers and operations, measurement 
and geometry strands are evident even by casual observation. Language 
development is an essential ingredient of, the- program. 

The ISMP takes the position that mathematics consists not only of "end 
products' 1 but also the ''mathematical processes" tljat must be used in order^to 
achieve the "end products." For that rea§pn the content is developed in a 
spiral approach. Students build ''interlocking' 1 experiences of increasing 
sophistication. The ISMP is designed to extend experiences a student has 
already encountered. * * 

° The general areas of study* contained in the ISMP include:- 

Seventh grade: Geometry, Computations, Coordinate Systems, Measurement, 
and Fractions . . 

Eighth grade: Integers, Ratios, Geometry, Proportion, Percent, Similarity, ' 
Statistics with probability, and Elements of Algebra • *: t * 

I • , *v V. * 

Experiences for Students ( a ( *"* 

One of the general goals of the ISMP is indicated by the following taken 

from the ISMP teacher's manual. 

"...(to) satisfy the needs of students for content which is interesting, 
enjoyable, challenging, and provides for success." 

t 

One of the most noticeable characteristics of the ISMP is that activities 1 
are a prominent learning mfedium. These activities form an integral part of 
the total program. These activities may include projects, experiments, games, 
tapes, etc. In some instances these activities will function as "organizers" 



of the mathematical content and in others they provide the necessary rein- 
forcement of Ideas already learned, * ^ \ 

In addition, the ISMP stresses the, use of language as a vgJfLcle for : 

t ♦ • 

t mathematical comprehension. The^relationships of the physical world, * 
language, and mathematical symbols are incorporated in the program develop- t 
ment. The ISMP' rejects the view that poor readers can learn mathematics in * 

a language vacuum. V 

v t ' ' ♦ 

Finally, not only does the ISMP, encourage 'Imastery 11 and in-depth study 

of basic skills and concepts but fax also encourages problem- solving behavfors 4 

such as looking for patterns, making and verifying conjectures, estimating, 

\ ' 

and looking back at the solution and process, 
Teaching Strategies 

For each^init of study there is a- list of learner objectives to be taught. 
These learner -objectives are keyed to* the pages in the student f s textbdok. 
Coupled, with the learner Objectives aro, teacher commentaries Vhich ere 
designed to jassist the teacher in using 'the ISMF materials. These commentaries 
^give page-hy-page guidelines on how the unit ojf study should be taught. 

♦ 

One of the most noticeable aspects of the instructional Strategy utilized 

by the ISMP is tlie organization of the instructional units within each of 

the five textbooks., Each unit of study is not always worked on Continuously 

but rather is interrupted by tie study of another unit which is not too 

dependent on or related to the unit just studied. This strategy* of switching 

has these added advantages: 

» ► 

a. It provides a change of pace for everyone, teacher included. 

* ' . *» 

b. It provides students an opportunity to develop their self-confidence. 

Students who were weaken the first unit, will not necessarily be weak 



on the new unit. 
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y c. It provides students a "rest" or "incubation" period. Students will 
have had an opportunity to "mull over," consciously or not, materials**, 
in the first unit. 

d. It provides within a school year, a "wood-carving" effect,. Students 

i- 

return to the study of a unit at various times and'- "chip -away". 

•at it until mastery is achieved. 

< 

The instructional 'format of the program makes it possible for the teacher 
to easily switch instructional units. The switching of units generates a 
particular rhythm, and pattern of instruction. Suggested switching-patterns 
are provided in the .recommended sequencing of the.materials . 

Summary . . 

■> . - - 

• Some of the features of the are the following: / 

a. Local color is used fn concept formation, reinforcement,' and 

S application when appropriate, Ror example, the concepts of mauka 

and mdkai are used in 'developing the concept of bearings. 

- b. Activities are a. prominent learning medium. The activities form • 

an integral part of. the total program.' 

c. The program demands "mastery" and in-depth study of certain basic 
skills' and concepts as well as develops problem- solving behaviors: 

d. The program stresses language as a vehicle for mathematical 
comprehension. f - 

When compared to the 7th and 8th gra-Ie program outlined in the Mathematics 
Program Guide , ISMP covers well the mathematical content for Numbers and 
Operations, Measurement, and Geometry. ' Further, the emphasis on application, 
the use of physical material in! concept development, and the importance 6f 
drill play major roles* in this program, V 
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. 7 S Mathanatics Resource Project \ r _ 

/ * ' 

The Mathanatics 'Resource Project has produced five large books, each over 

% ' * ; ■ 

500 pages, described as topical resources for teachers for grades 5-9, 

The Mathematics Resource Project was conceived to draw from the vast 
amounts of material available and to produce usable resources for teachers . 

A . * 

From these resources, teachers would select classroom materials as needed 
emphasizing T interesting drill and practice, concept building, problem-solving, 
laboratory approach, and so on* , \ 

These materials, then, are intended to supplement an adopted program. 

1. Development of Materials 

Materials for the Mathematics Resource Project were prepared at the 
( University of Oregon. They are based on research supported* by the National 
Science Foundation. Ihe present preliminary editions* are published by * 
Creative -Publications. 

The names of 'the five resource books are: < 

1) Number Sense and- Ari1;hm6tic Skills 

2) Ratio, Proportion and Scaling 

3) Geometry and Visualization 

4) Mathematics in Science and Society * * 

5) Statistics and Information Organization 

> • , * * 

2. Description of Materials » u X » 

Four of the resource books are divided into five major sections. These 
are described below. * 

a. Didactics . These are papers which give information on learning 

theories, teaching strategies/ diagnosis and evaluation, and goals 

and objectives. « 1 



1 
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b. Teaching Bnphasis * This section stresses important areas such- as 
calculators, applications, problem solving,. and so on which help 
in teaching most topics. , For each area, there is a rationale < 
describing its importance. 

c. Classroom Materials . This section includes paper and pencil 

1 ■ ' 7 i * 

worksheets, transparency masters, laboratory. cards and activities, 
games, bulletin board suggestions and teacher directed activities. 

d. Teacher Commentaries . Each Classroom Materials section is sub- 
divided into mathematical topics such as concept of decimals, 
addition of whole numbers, ratio as a real number, lines, symmetry, 
and so on. Teacher commentaries appear before each of these sub- 
sections. The)' give a rationale for teaching the topic, suggest 
how to involve students, suggest alternate ways to introduce or 
develpp the topic, and so on. 

e. . Annotated Bibliography . This section lists sources, which were 

t 

used to develop the resource.. 1 
The fifth book, Mathematics in Science and Society , 'contains the usual 
Didactics section. This is followed by six sections entitled Mathematics 

« 

and Astronomy, Mathematics and Biology, Mathematics and Environment, u 
Mathematics and Music, Mathematics and Physics, and Mathematics and Sports. 
Each has four subsections: 1 

a. Introduction 

b. Classroom Materials. This- includes worksheets, activity cards," 
projects, investigations, and other types of activities. m 

c. Glossary • 

d. Annotated Bibliography. 
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Inservice Education Required 

There is no inservice edu:ition required. However, the materials 
could form the bases for workshops in geometry, applications, or in 
problem solving. 
Mathematical Content 

Except for Mathematics in Science and Society which is essentially 

4 

applications of many topics in mathematics,- the content of the resource 
books is essentially that of most present programs. Materials to supplement 
any topic presently taught are readily found. However, there is no basis 
for comparing the mathematical content to that of the Mathematics Program 
Gjuide. This project does not intend that any topic is covered completely 
or that a strict sequential development of that topic is followed. 
Experiences for Students 

A study of student materials reveals the following features: 

a. Materials are included at many levels of .difficulty. 

b. The materials include a variety of experiences such as investiga- 
tions; experiments, collecting data, and drawing conclusions. 

c. There are experiences for pupils who need to repair deficiencies 
as well as others for fast learners. 

. d • There are many games, some just for fun, some to improve skills, 
• ' I 

and some requiring discovery of a strategy. • 

e. There are many experiences that are recommended in the Mathematics 
' Program Guide . These include mental arithmetic, estimation^ 
problem solving, applications, searching for patterns, encouraging 
communication and -many more . 

f . Many pages promote organization of data so students may discover 
genera} izat ions . 
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g. Many pages require- the use of-models, pape^ folding, and many 
other manipulatives . * j. 

h. There are many examples 'of applications not ordinarily found 
in most materials. 

6. Tead^ng Strategies . 

The teacher will find many suggestions on how best to use the student 
• pages. Classroom management systems are suggested, Strategies and • 
suggestions on how to help pupils are included in the Didactics, Teaching 
Emphasis and Commentary to Teachers sections. 

In general, these resources are more than just pages that may be 
reproduced and given to pupils. Effective ways to use the pages and reasons 
why these are effective is an integral part of each resource- 

7. Summary 

pie flexibility and variety of the Mathematics Resource Projects 
materials make the resource books very worthwhile. They are intended as a 
supplement to any mathematics curriculum for grades S through 9. However, 
the teacher has an important role in deciding which material is appropriate 
for his/her students. The teacher oriented sections on strategies, teaching 
emphases, and so on, help provide background and insights for making such 
decisions . 

8. Bibliography 

Because these resources are only in a preliminary edition and were 

» » » 

completed recently, there are no reports or reviews available. Copies of 
.the materials can be purchased from: Creative Publications, P.O. Box 10328, 
3977 East Bayshore Road, Palo Alto, CA 94303. ^ . 
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8. The Nuffield Project ' & 



Che o£ the best known and most respected British materials in the 
United 'States is the Nuffield Project. Although there are a few books that e^,^ * % 
can be placed directly in the hands of students, the Nuffield Project consists 
mainly of materials for teachers. 

Many features of- the Nuffield material can be incorporated into our class- 

0 

rooms. Among them are the organization of a mathematics laboratory and 
imaginative activities for it, the emphasis on applications, and the stress on 
giving. students an opportunity to think.* ^ 

1. Development of Materials * • $ 

The Nuffield Mathematics Project was funded by the Nuffield ^oundati^ri^ 
a private agency. It started in the middle I96(Vs and most of its '48r 
materials were completed before 1970. The planning and preparation of 
materials was done by mathematics educators from all grade J&yels. Samples 



of the products in workshops for teachers were extensive . 

The materials are now over ten years^old. They^re, ^&Mer f ' % x^ot 



out-of-date. They were written as an early reaction foUhe extremes d£* ' 
structure and formality of the sixties. Their informal approach with a 
stress on active learning and a desire to "sparfc children's mathematical 
imaginations" by shifting the emphasis from our world to their world" 
can contribute to an improved curriculum in most schools. gff 
Additional information and prices can be obtained from ^0 

School Department 
John Wiley § Sons, Inc. 

605 Third Avenue » . 

New York, New York 10016 

2. Description of Materials 

The Nuffield materials described below can be used by a teacher or a 

school in the following ways. 
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n a. As a basjgS^foT learning about how to teach selected topics in 
^ ii^thematic^ and finding. examples of effective activities for 

student • ' ^ 

b. Experiences with which to^pp&ent any existing program? 

>Jc. Builltng a proflm for whi|h the objectives include those related 
. I to increasing the use of physical materials, problem solving 
M and'ajtolications. P % 

If a study of these Materials is undertaken it should be through a % ' 

' 4°. 

series of carefully planned workshops. (This is expanded later in this 

'if*. 

report.) .*r . . 

It is not aerogram in the sense that we. understand the term because 
there are few books for students and no structured^ scope and sequence. 
However, for the purposes described above it is an excellent resource. 

The most important materials of the Nuffield project are the following. 

a. I Do and I Understand. An introductory guide which describes the 
pJ4jjpophy of the "program" and the needed organization within 

^.-tH School to implement it. . * 

b. General Guides. 

( 1) The Story So Far. An index to , early guides . 

2) Into Secondary school. For teachers of older students. 

3) Math's for Everything. For teachers of infants. 

4) The First Three Years, ttfr teachers^ the first three 
primary years. 

5) The Later Primary Years . For teachers of the later 

4, 

primary years. . ' • 

6) A Guide to the Guides. 

c. Teachers Guides (called Core Guides). '/ 
1) Computation and Structure. Covers the content under Numbers 
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• anji Operations in the Mathematics Program Guide (MPG) . 

2) Shape and Sizfe. Topics from Measurement and Geometry* 
. 3) Graphs Reading to" Algebra. " This topic is for children ages 
10-13 with most examples concerned with graphing ordeil|Sl • 

• e ■- 

pairs Of "numbers, 

. d. Weaving Guides. Booklets for teachers which give detailed , 

instructions and activities for a single concept. Titles include 
Desk Calculators, Probability and Statistics, Conpiters and Young 
Children, Logic, and How to Build a Pfctfti. 
e. Check-up Guides. These check-ups # of student progress replace 

traditional tests. 
*£ . ^ Student materials for grades 6-9. These are modules devoted to 

single mathematics topics. f & course can be fcuilt-up l)y- the teacher 
Using as many, or as f6w of the modules, as desired. The order 
of use is chosen by the teacher. Modules can be "slotted in M to any 
course and used to supplement or partially replace standard texts . 
More information concerning' the '.content of these materials is needed to 
adequately descjabe/the Nuffield Project. The following will help portray the 
flavor and spirit of- the project. 

a. The materials contain illustrations of ways to teach selected 

4 

concepts and skills. < - ' 

The materials h?ve an activity orientation. ^ Students are somewhat 

self-directive in following writter^ directions and considerable - 

* * **' 

reading ^kil Is are required. The motto of the; Nuffield Projgfct is^ 

I hear and I forget. 

I see and I yememberl . 

I dp and I understand, 
c. The materials emphasize discovery by students. 
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d. The materials develop awareness of mathematics £nthe environment. 

e. Mathenatics is integrated with other subjects. Objectives related 
to language instruction are developed through readipg directions 
and the writing of reports of experiments. 

£. The materials attempt to humanize mathematics. 

g. rStudents are asked to think for themselves . 

K. The materials stress how to learn rather than what to teach. 

Inservice Education Required 

Hie Nuffield materials can he used as a basis for workshops for 
teachers who wish to initiate or expand an activity or laboratory program 
in mathematics. Details of a recommended workshop program axe given in the 
book, Freedom to Learn (see Bibliography) . Two important objectives of the 
workshops are for teachers to become conversant with the aims and ideals of 
active learning and to be convinced that students can learn mathematics 
through their own discoveries. At such workshops teachers would adapt the 
activities outlined in the Nuffield. materials and develop others. to supplement 
presently used books. 
Mathematical Content ^ 

The Nuffield materials do not have a structured scope and sequence, student 
books for each grade, a complete list of objectives nor specific expectations 
for mastery at a certain grade level. For this reason a direct comparison 
to Learner Objectives of the Mathematics Program Guide is impossible. 
However, the many examples of activities, and lessons in the Teacher Resource 
Guide leads to the conclusion that the major mathematical topics of the 
MPG are covered. There is particular strength in the measurement strand. 
Experiences for Students y 

The Nuffield Project believes that the mathematips laboratory is an 
effective way pf learning Jnathematics. Class discussion, oral and written 
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reports, paper ajjd pencil practice, and planning solutions by students are 
also injportant aspects of the learning experience. Learning to conmunicate 
with mathematics is a major objective of both this project and the Mather 
roatics Program Guide . * 

The use of open-ended questions, real-life experiences, and graphing 
are characteristic qf the Nuffield materials. Experiences that provide the- 
opportunity- to. practice proalem*s©lving behaviors (pages 16-17 of the 
Mathematics Program Guide) permeate all mathematics- topics. Those most 
often found axe collecting data, organizing data in tables, sorting according 
to various criteria, searching for patterns, and making reports of experiments 

The Resource Guides provide the teacher with only a limited number of 
pages of drill. This need for drill is recognized but it is assumed that 
teachers can develop such lessons as needed. 
■ Teaching Strategies 

Many teaching strategies have been identified or implied in previous 
sections. Many of them have been related' to teaching in a laboratory 
situation where students participate actively in activities, organizing 
data, drawing- and checking Conclusions, and, preparing reports of their 
conclusions. 

Many of the teaching strategies suggested promote a pupil-centered 
curriculum, the relation of a mathematical model to a real world situation, 
the importance of intuitive thinking, and the development of conraunication 
skills. . 
Strwary 

The Nuffield Project has, for the most part, produced materials for 
teachers. The student materials are on specific and, ! in general, in- 
dependent topics. In England the entire set of materials would be used in 
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wrkshops for teachers and then by the teachers themselves as a reference. 
They could be very effective in an inservice course here and even more 
effective if the expressed purpose of the course was to develop laboratory x 
experiences. 

Individual teachers may or may not find the Nuffield materials useful. 
They may not be able to easily locate the' specific topic they wish to supplement 
Activities are sometimes organized (in the Teacher Guides) into a series of a 
few consecutive lessons. More often a variety of, experiences with a set 
of materials is described. v 

A negative reaction to the Nuffield materials from the preceding 
paragraph is more than balanced by positive factors, This is evidenced by 
the fact that the answer, to each of the following questions is, "Definitely 

yes. 1 ' , . 

a. Can certain activities of the Nuffield Project be incorporated 

profitably into our program? 

b. Can teachers learn to teach a more activity-oriented program by 
studying these materials? 

c. Can experiences be found to replace presently used "tell and do" 

activities? 

4. ,Can activities- be found that help students communicate mathematically 
and leayn to attack problems? 

Thus, most teachers will be able to find ideas to improve their lessons 
in mathematics and the faculty of a school or district can profit from a 
onrafi* study of the Nuffield material?. However, that study should be 
planned in the form of a series of workshops with a leader familiar with 
the Nuffield materials. . , . 
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-9. The School Mathematics Project (SMP) ♦ . 

The. School Mathematics. Project's (SMP) Basic Mathematics Series is 
intended for students from grades 7 to 10. It includes student texts with 
accompanying teacher's editions. Supplementary materials are also "available, 
but not required. 

1. Development of the Materials 

StoP was founded in England to develop new mathematics courses whi<ph 
would adequately reflect the modern nature and use of mathematics. By 
1967, it was clear that the content of SMP, with some modifications, was 
suitable for a much wider range of students than was originally planned. 
The result was the Basic Mathematics Series, Books A - H, 

The series as well as other SMP materials is available in the United 
States through: 

Cuisenaire Company of America, Inc. 

12 Church Street 

New Rochelle, NY ^0805 # 

2, Description of Materials 

a. Student texts: Books A - H are s^oftbound books. Topics include' 
numbers and operations, geometry, probability and statistics, 
measurement, matrices and trigonometry. Topics are interwoven 
throughout the series with a spiral effect. Accompanying 
teacher's editions contain student pages and both answers 
and suggestions on how to teach the topics. 
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Supplementary materials: In addition to the basic set, the* 

following are availahle for enrichment* and/bv teacher resources. 

« » 

1. SMP Activity Cards: These cards contain material found^ in 
. books A and B. Language is„ simplified and content is presented 
in.^rnaller units. Three packs are available. The Main Pack- 
Cards I is activity-oriented. It enables students to begin at 
different points and different levels, and to progress at their 
own speed. 

Preliminary Cards offer a review of basic operations of 

arithmetic. Supplementary Cards extend topics introduced in 

■ * * 

the - Main Pack, 

2i Elementary Tables: This little pamphlet contains three-place 
.logarithm and trigonometric function tables and a list of 
helpful formulas. Tables of squares, square roots, and re- 
ciprocals are also included, 

3. SMP Books X, Y, Z: Tj/ifs series extends topics introduced by. 
A - H, thus allowing SMP to offer a 7-12 curriculum. . 
Accompanying teacher's guides provide answers as well as 

• background information, to topics and suggestions , on the treat- 
ment of these topics, 

4. Other publications such as the Special Mathematics Series, 
Books 1 - 5 are also available, This series is intended for 
upper quartile students from grades 7 through 11, and is a 
resource set for the teacher,. For a full listing of SMP 
publications and prices write to the Cuisenaire Company-, • 

4 
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3. Inservice Education Required 

There is no inservice education required, Howeyer, workshops and 
tedcher training on SMP are available. Contact the Cuisenaire Company for 
more information. Since many .of the topics covered in SMP are not fpund 
in more traditional programs, a teacher using these materials would find 
some sort of inservice ' information worthwhile. 

4. Mathematical Content , 

The content of SMP addresses most of the Mathematics Program .Guide 
(MPG) objectives. The goals of SMP are to make* the study of mathematics 
exciting^d enjoyable and to expose students to the nature of mathe- 
matics and its use in the world today. Aside from topics normally 

found in 7-8 grade texts, topics like vectors and matrices, transforma- 

* * • . / 

tions, trigonometry, three-dimensional geometry, and statistics and 

probability are • integrated throughout the eight books in the series. 

■ Some of the objectives of Core Algebra, Selected Aigebra Topics 

and Core Geometry are met by the Basic Series but SMP: 

Books X, Y, Z must be used to complete, the picture. (SMP fcooks X, 

Y and Z extend the topics introduced by A - K and are intended for 

Option Y type students; thus allowing^MP to offer a 7-12 curriculum.) 

The emphasis of the program is towards mathematical ideas rather than 

manipulative' techniques. Problem-solving behaviors like looking for 

patterns and 'making conjectures are fostered by the presentation of ideas. 

5. Experiences for Students 

Experiences for students are more varied in SMP than in other programs. 
Major differences between SMP and other programs incfude the following: 
s a. The" spiral approach is used. Topics of arithmetic, algebra, 
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geometry, and so on, are interwoven throughout the program. 

In fact, it is often difficult to* tell at any one time whether 

» • 

"* ' one is "doing algebra, geometry, or soke other area ofmathe- 
matics. . , 

b. Activities play a prominent part in concept development, 
'Teacher talk 11 is minimized, with students taking an active 
role in the learning process. ' * 

' c. Problems do not always have a right answer, Instead; thfese 
< problems lead to an observation, a judgement t . or a 'best 1 
• * possible answer (after seme discussion). 

d. Content is broken down into small ff bites H . This provides a 
change- of -pace ty^e of scheduling. At the same time t student 

' interest is maintained during each short chapter. 

e. Mathematical content, is drawn out' of real situations which are 
easily recognizable, understandable, and genuinely interesting 
to students. • 

f. Development *3f problem solving skills is encouraged, 

g. Mathematical ideas are < first described in language which is 
not itself mathematical.' Language should be a vehicle. 

not a barrier to mathematics. 
> 

Teaching Strategies • > 

Because of the nature of SMP, -the role of the teacher is not one of * 
"information provider". Instead, the, teacher is a guide and partner in the 
student's learning process, A classroom atmosphere which encourages peer 
teaching can yield a big pay-off. Every effort should be made Xo promote 
problem- solving behaviors, such as looking for patterns, making and 
verifying conjectures, looking 'at alternatk methods for doing^ a, problem, 
and so on. 

. -\ c 
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Since there are many activities in SMP, classroom management problems 
may arise. Some suggestions and warnings are offered in the teacher's 
guide. 

7. Summary . « . / 

The goals of SMP are to make the study of mathematics exciting and 
enjoyable, and to reflect the nature of mathematics and its uses in the 
modern world. Its success towards these ends is evidenced by its wide- 
spread use. in Great Britain (over 60-% of all secondary students), It offers 
an integrated approach to mathematics, thus giving students an opportunity 
to meet the mathematics of the present* , t t 

8. Bibliography 

a. Thwaites, B. The School Mathematics Project: The First Ten Years . . 
Cambridge, Great Britain: Cambridge University Press, 1972. 
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ELEMENTARY AMD INTERMEDIATE 
SCHEDULE G 
SUGGESTIONS FOR IMPLEMENTATION 

The examples below provide suggestions for beginning the implementation of 
the school's improvement plan. These suggestions do not cover all the possi- 
bilities nor are all suggestions appropriate for every school. 

1. Contact District Mathematics Coordinator regarding 

• deadlines for in-service requests 

'in-service needs ^Identified in the school's improvement plan 

2. Contact District* Mathematics Coordinator regarding 

• availability of resource personnel (e. g., U. H. College of 
Education, community college, parent and community groups) 

• the nature and availability of District and State resources 

• the services of the District Mathematics Resource Teacher 

% 

0 

• examination copies of current textbooks series, alternative 
mathematics programs, and supplementary materials 

• assistance in using or reviewing instructional materials in 
the District's Resource Center. 

3. Contact textbook representatives and publishers through District 
Mathematics Coordinator 

• availability of teacher in-service training 

• examination copies of instructional materials (e ; g., for 
remedial, for enrichment, for incorporating problem- solving) 

4. Begin setting up a teacher resource room or area 

• collect examination copies of student and teacher books 

• inventory manipulatives and games that are available at the 
school / 

• subscribe to the Aritfonetic Teacher and/or Mathematics Teacher 

5. Schedule committee and faculty meetings related to mathematics for 
the school year 

• schedule meetings at periodic intervals 

• have a specific agenda for each meeting 
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6. Plan for a quarterly newsletter highlighting acconplishments, 
current tasks, and future goals relative to the school's improvement 
plan 

7. Determine criteria for evaluating intervention strategies identified 
for iimprbving the mathematics program 

8. Establish in-house in-service training for particular ^content areas 
and/or teaching strategies 

9. Plan for teachers to observe other teachers within the school 

10. Plan on visitations to other schools 

11. Contact schools within complex (elementary feeder schools,, inter- 
mediate feeder schools, high schools) for articulation meetings 
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5. HIGH SCHO0L SCHEDULES 

Introduction r 

— J 1 

The flowchart for Assessment and Improvement Activities found ©n the next 

page represents ah interpretation of the Foundation Program Assessment and'Iji- 

'*/ 

provement System (FPAIS) for school initiated change in mathematics. The 
flowchart relates Schedules A through G to the assessment activities, planning 
for improvement, and implementation of the improvement plan. 

* Thfe model assumes that the leadership team consists of an administrator 
and at least ^Wq mathematics teachers. Schools may find that having the 
^mathematics department chairperson on the 'leadership team facilitates the 
coordination of the assessment and improvement activities. , 

ThQ guidelines offer suggestions to the leadership team directing the 
school -level mathematics assessment and improvement activities. These guide- 
lines ape based on the experiences of schools that were involved in piloting 
this mpdel. 

Schedules A, B, and C help to organize the assessment activities^ 
These schedules compile the available data relative" to the mathematics 
department's budget, personnel, student test results, and so on. The 
schedules highlight recent developments such as the two-credit mathematics 
requirement for graduation, the Hawaii State Test of Essential Competencies 
(HSTEC) *, and the Mathematics Program Guide . The <£ school and department pro- 
files provided by these schedules^rve as a basi^for^chool- level planning 
for improvement. For example* by identifying the number of students taking 
less than two credits of mathematics dn Schedule A, the mathematics depart- 
ment can begin planning for accommodating these students. 

Schedules D and E are related to the school's planning for improvement. 
This process begins with the leadership team analyzing the information on the 
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HIGH SCHOOL 

FLOWCHART FOR ASSESSMENT AND IMPROVEMENT -ACTIVITIES 



Leadership Team organizes available data related to 
school and department, on Schedule A ; School and De- 
partment Data, Schedule B : Testing and Student Evaluation 
and Schedule C: Post High School Information 

• i . ~ 

Team analyzes, problem areas reflected in completed Schedules and 
other" sources to complete first draft, of summary ( Schedule D ; Summary) 

■ i : . 

Team leads mathematics department in .discussion, analysis, revision 
of Schedules A, B, C and first draft of Schedule D 

Team/mathematics department completes Schedule D based on this input 

-4 - 

Team/foathematics department identifies and prioritizes npeds o& Schedule E : 

Planning for Improvement 
.Team begins first draft of improvement plan an$ timelines on 

Schedule E 

Team utilizes appropriate sections of Schedule ff: Materials Assessment 

■ 4 

Team lead? department meeting to' analyze and revise 
improvement plan and timelines . 

. \|/ » • -> 

Team/mathematics department completes improvement plan and 
, begins implementation using Sch edule G 

'i r 

Team coordinates and monitors department 
implementation of improvement plan 

■ . ■ i . . . 

Team/mathematics department reassesses needs .and evaluates 
improvement ^plan (including adjustments, revisions, etc.) 

i S • 

Team/mathematics department reviews and updates Schedules A, B, C, and D 
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assessment Schedules A, B, and C, including their current course offerings 
relative. to their student population, budget, and staff . inservice training needs 
The leadership team also reviews the appropriate pai*ts of the Manual , including 
the trends and issues section and Schedule R for improvement alternatives, 
following input from the department members, a three-year impfovement plan 
is finalized on Schedule Eg 

i 

The suggested timeline is to complete the improvement plan within one' 
school *year. Moreover, it is strongly recommended that the team begin imple- 

d * 

mentation of the plan to a point where they will be able to continue the 
momentum for the next year. Suggestions for beginning implementation are . 
provided in Schedule G . 
Schedule A School and ^Department Data 

The ,intent of Schedule A is to provide a profile of the school and the 
mathematics department: its student population, professional staff, course 
offerings, administrative policies and procedures, and teacher awareness , 
of the Department of Education's goals and priorities for mathematics edu- 

■ . *. .* j- 

cation. % / ~ 

This information serves as a basis for analyzing data on subsequent 

^ 

schedules and for formulating the school's improvement plan. For example, 
the data on the type and number of courses the department currently offers 
may be compared to the'HSTEC -results^on Schedule B or the post high school 
plans of twelfth graders on Schedule C . 

The leadership team completes Schedule A . The completed schedule may 
be used to involve the rest of the department. Some teams may decideyto 
complete Schedules A , B, and fe before involving the department. 

The Principal has access to most of the data at the school. Other 
datajmay be found in records Kept V the matnematics department chairperson, . 

the school registrar, or counselors. • 



Schedule B Testing and Student Evaluation ♦ 

Schedule B compiles the results of the various tests that are admin- 
istered statewide to high school students ♦ It provides a profile of student 
performance in those areas .covered by the test. The results of tests 
included on Schedule B are available at the schopl. Test results are usually 
kept by the registrar, the counselors, or the administrator responsible for 
testing. ^Analysis of test results should provide the leadership team with 
infonnation on strengths and weaknesses in the school's program. 

The Department of Education has identified fifteen Essential Competencies 

which are included in the objectives and expectations section of the Manual . 

* m 

The leadership team may want to call the School Testing Coordinator for help 
in reading and interpreting the school f s HSTEC results. These results may 
influence the department's assessment of the content and skills to be taught 
in the Option X courses. 
* Schedule C Post High School Information 

Schedule C is designed to summarize the data that are available on high 
school graduates. The intent is to help the leadership ^eam" analyze the mathe- 
matics program in tejms of how well the needs of the students were met. 

Most of the data, including the grade distribution from the University 
of Hawaii at Manoa, are available at the school level, usually in the office 
of the registrar or the counselor. A similar grade distribution of incoming 
freshmen is available from the University of Hawaii at Hilo and each community 
college in. the system. Leadership teams that determine a need for this infor- 
mation may contact the registrar of the respective campus. 

The completed Schedules A, B, and C provide a means of sharing relevant - 
information with the other mathematics teachers,* as well as a means, for 
beginning the, analysis of the school's mathematics program. For example, a 
comparison of the data reflecting the intentions of twelfth graders on , 



Schedule C with the departments program of courses on Schedule A may reveal 
student groups whose needs are not being^joet^ 

Other considerations in the analysis include requirements in mathematics 
for admission to colleges and universities as well, as for particular fields 
of study. Counselors and guidance teachers usually have the latest available 
information. 

Schedule D Sunmary * ^ 

Schedule D organizes and summarizes the analysis of the mathematics 
program. This process involves identifying the areas of improvement/ 

The analysis is conducted by the leadership team and/or the mathematics 
.committee based on the needs reflected in Schedules A , B, and C. The goals 
and objectives -of the Mathematics Program Guide , the course guides from the 
Department of Education, college mathematics requirements and the information 
in the Manual on trends and issues, problem solving and reading in mathematics 
may also suggest need areas. 

The completed first draft of Schedule D , along with completed Schedules 
A, B, and C, .serves as a means of promoting dialogue and articulation within 
the department. Some leadership teams may decide to complete the schedules 
up to this point before involving the other members of the department in the . 
assessment and improvement activities. Schedule D is finalized with input 
from department members , and is used to draft the improvement plan on 
Schedule E . 

Schedule E Planning for Improvement 

Schedule E provides a format for developing the department's three-year 
improvement plan. The needs identified on Schedule D are analyzed with 
respect to resources required and constraints imposed. Modifying, adding, 
or deleting courses t6 reflect the Mathematics Program Guide are highlighted. 

The leadership team and/or the mathematics department may choose *t6 

♦ ' • 

review the information in the Mathematics Program Guide , the Manual , and the 
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available course guides in planning for alternatives and intervention to ' 
address the department's needs. The mathematics department may also request 
assistance from District, State, University or other resource personnel during 
their planning. 

The draft of the improvement plan including the time frame suggested 
on Schedule E is shared at a meeting for reaction and input -from the mathe- 
matics faculty. The improvement plan is revised and finalized based on this 
inpift. The support and involvement of the department members are necessary 
components in the in^Iementation of the school's improvement plan. 

An example of the projected timeline is provided onj^ge 5-26 in 
Schedule E . It illustrates some of the steps involved in developing and im- 
plementing a new course. 

It is strongly reconmended that the leadership. team 'begin the first 
steps toward implementation of the improvement plan without a lapse in time I 
Generally the team has organized; into a cohesive working group and the depart- 
ment has been involved in the assessment and improvement activities. This 
situation facilitates the ijnplementation of the improvement. Also, a retracing 
of steps that may be required after a vacation, slows the momentum that had 
been established. A few suggestions' for beginning the implementation are 
provided in Schedule G. 
Schedule F Materials Assessment 

Schedule F ' contains a f oim for each course in the Mathematics Program 

Guide for which specific learner objectives are given. Each form is designed 

« • 

to help in the selection of materials for modifying or developing the course. 
While the forms focus on the learner objectives 'outlined in the Mathematics 
Program Guide , other factors such as reading level of the materials and 
availability of supplementary materials are considered. 
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Schedule F may also be used to assess materials being used in courses 
the Department currently offers. It provides a means to familiarize mathe- 
matics teachers to the goals and objectives of the Mathematics Program Guide . 
iSchedul e G .Suggestions for Implementation 

— » ; ~ . 

Schedule G provides a few suggestions that may be appropriate for the 
first few steps in implementing the school's improvement plan. These initial 
steps are intended to help "get the ball rolling^ ' * 

The suggestions do not coverall possibilities nor are all suggestions 
appropriate for every School. Rather, several sources that schools may- , 
contact for help in implementing their plan and examples of intervention within 
the school are provided. 



HIGH SCHOOL 
SCHEDULE A 
SCHOOL AND DEPARTMENT DATA 



I. School Data ' : • 

A. Circle grades serviced: 7 8 9 10 11 

.B. Student- enrollment (School Year 19_ to 19 ): 

( C. Name of Principal: » 



D. Name of Vice-Principal (s): 

E. -, Number of regular classroom teachers: 



F. Number of other professional .personnel: 

counselors 

librarians v 



12 



other off -ratio teachers 



student activities coordinators 



others (specify) 



G. Auxiliary programs related to mathematics (e.g., Title I programs) 



|II. Mathematics Department Data ■ 

• A. Total mathematics enrollment (School Year 19 to 19 _) 

B. Number of mathematics classes (School Year 19 to 19 



C. 



Name of Teacher 


Certified to Teach. 
Secondary Mathematics? 


Mathematics Courses Taught 












f 












j 1 














• 







O ■ 
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D. By the completion of their high school education^ appr&imately what 
percent of students have taken only on? credit of^qathematics? 
2 or more credit^? ' 



1. yHow many, additional mathematics courses/sections wiil be necessary 
with the new two-year mathematics requirement for 4ign^ school 
graduation? ■. , - 

Z. Howirill the mathematics staff size be affected' by the new twa-yegr 
mathematics requirement for high school graduation? ^ 



E. Is there a resource/workroom for the mathematics department? If yes, 
is it used for 



department meetings 

coffee breaks 

source of current mathe- 
matics materials and 
periodicals . 

work preparation 



informal meetings/discussions 
library of supplementary materials 
housing duplicating materials and 

supplies 
other (describe) 



Use the most recent Authorized Courses and Code Numbers (ACCN) to 
complete the table below. Indicate the number of students enrolled 
in each course and the number of sections offered this school year. 



o 

EMC 



l-U \ 
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CODE ' 
.NUMBER 


* 

COURSE TITLE 


NUMBER OF 
STUDENTS 


NUMBER OF 
SECTIONS 




GRADES 7 AND 8: 








, 1 








CPTiON it: 

0 ft • , 

I 1 
















. — <-*■ 
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rfMB^fc TTTT F 
aol. ill i-fcC 


NUMBER OF 
STUDENTS 


NUMBER OF 
SECTIONS 




UkIION Y: , 










/ 






» 




> 


— 










v 








: ^ 








^ ~ 








; ; 








• v 

UrllUN 
















— — , . , ., ■ — , 








— ^ ■ , . . 
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FOR STUDENTS IN SPECIAL EDUCATION 

. — .__ m 
















ar> - ■ -■ 
































J 




* 








< 




















COURSES TO BE IWSED-OUT (per ACCN) : 










> 
































c 


i ■ 
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III. School Budget 

A. Is the school's overall fiscal situation {budget amount and procedures) 
discussed with the staff? 



> 



B. 



9MF r 

Budget allocation for previous two years, current school year, and 
the next year. 

OTHER RESOURCES 
■ ALLOCATED TO DEPT. 
(e.g. , paper, ) 



SCHOOL YEAR TOTAL SCHOOL 
19* to 19 



MATHEMATICS 
DEPARTMENT 



19. 
19 



to 19 
to 19 



19_ to 19 " ' ' 

(projected) - . , " " 

> N 

Additional funding for previous two years, current school year, andy ; 
the next year, (e.g., Special Needs, Title I, Title IVB, etc.) 



19 
19 



t6 19 



__ to 19_ 

19_ to 19_ 

19__ to 19 
(projected) - 



D. 



Breakdown of mathematics department budget for previous two years, 
current school year, ^and" the next year • 



SCHOOL YEAR 
19- to 19 



EQUIPMENT TEXTBOOK SUPPLIES 



OTHER 



19 
19 



to 19 
to 19 



19_ to 19 
(projectedj" 



1 16 



5-11 



Department Procedures 
A. 'Budget / 

1. How is the annual mathematics department budget breakdown determinqd? 

2. What criteria is used in allocating money within the mathematics 
department ? ' ; . ^ 



B. Texts and Instructional Materials 

1. How are texts and instructional materials selected? 

by committee department chairperson 

by course teacher - - - by department faculty 

, other* 

C. Courses 

1. What is used to determine the program of courses? 

test results student needs 

enrollment projections ^ other (specify) ^ , 

fit, 

D. Feeder School^ . 

1. What feeder schools do you service? 

2. What student and curriculum information is provided to' the mathematics 
department by feeder schools? . J n_ 

t 

3. How is this information used by the mathematics department? 
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E. Transfers 

1. Approximately how many students< transfer into the department during 
the year? 



2. What information is provided on students transferring into the 
mathematics department? , 

previous mathematics courses testing results 

previous mathematics grades other 

3. How is the information obtained used by the mathematics department? 



Department Meetings 

Average 

A. How often are mathematics department meetings held? length 

B. Has the school mathematics program been discussed and studied in 
relation to: 

1. the Foundation Program Objectives? 

2. the Essential Competencies (including HSTEC results)? 

3. the Performance Expectations? ^ 

4. the Mathematics Program Guide (including the incorporation of 
broad goals such as problem solving and communication skills 
into the curriculum)? ' 

C. During the last two years, which of the* following items, in 
addition to those given in B. above, have been discussed in 

; department meetings? 

1 : 1 , CommuniratiTig mathematics de partment concerns to the 

administration 1 ^ 

- 1+ Comnamicating mathematics department coiicerns to the 

counseling staff 

3. Communicating mathematics department, concerns to the 

other departments h % 

4. Evaluation of previous year's mathematics program 



5. Sharing of expertise and experiences gained from partici- 
pation in: . 

a. inservice workshops/ seminars 



b. experimental/pilot studies 



c. activities of professional organizations (such as 

HCIM) 

6. Qianges in mathematics program 



7. Implementation of new courses 



8. Textbook selection 



9* Teacher work assignments 



JLO. Department budget 

11. Accomplishments of the mathematics' department 



12. Other (desribe) 



VI . Special Student Needs 

A. Who provides counseling to students regarding mathanatics requirements 
for career choices , college * requirements , and graduation? 

,1. counselors 3. mathematics teachers 



2. guidance teachers 4. other (describe^ 



B. How is this procedure carried out^ 
in a systematic way 

informally 

other (describe) 

C. What methods does the department reccnmend for meeting the needs of 
students who are : ^ y 

i; . poor or non-readers? ■ 



2. non-English speaking students?^ 

3. recent immigrants? ' 



4, mains t reamed handicapped students? ± 

• * ■» 

.5. other slow learners? ' 



ERIC . 5 " 14 J 



V. How are better mathematics students being challenged? 

1. mathematics league 

2. mathematics club 



Y 

3. advanced placement classes^ 



4* early admissions ; . t 

5. ei^chment of regular classes ; 

6* individual student adaptive programs ; 



7. acceleration in grades_ 
8* other 
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HIGH SCHOOL 
SCHEDULE B . 
TESTING AND STUDENT EVALUATION 
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I> . Test formation 

A. Is there a master list of school test results?^ 

B. Who maintains this list? • 




has access to this list? 
district personnel 
administrators 
counselors 



teachers 

other (describe) 



D. " Who coimiunicates school results to the faculty? 

J principal - district personnel 

vice-principal ' ^ other (describe) 

counselors 

E. Test results from the most recent testing 

List below testf'resulfii obtained from each of the following: 

1 . Grade 8 Stanford Achievement Test for high schools with grades 
7-12 - 



• 



Staninels 1-3 



4-6 



.Mathematics Concepts 
Mathematics Computation 
•Mathematics Applications 

4 

Total Mathematics 
2. Grade 9 DAT 

Numerical Ability 
"Abstract . Reasoning 
• Spfcce Perception 
Verbal and Numerical 



7-9 




Stanines 1-3 



4-6 



7-9 




5-16 



3.. Grade 10 Stanford Achievement Test of Academic Skills (TASK) 

Stanines 1-3 4-6 ,7-9. 

4 

Mathematics Test ^ I I % 

4. HSTEC (complete by grade levels) 

Basic Skills Other Ufe Skills Total 
I pass \ pass * pass 

Grade 9 J ^ 

Grade 10 ; 

Grade 11 _^ — _ 

Grade 12 



5. Scholastic Aptitude Test 

Mathematics , 

„ Number 
Scores 

200 - 299 

300 - 399 

400 - 499 . 

500 - 599 

600 : 699 

700 - 800 . 



What percent of the school's total population take the Scholastic 
Aptitude Test? 

i. CEEB Mathematics -Achievement Test Results 

Scores Number % •• 

200 - 299 

300 - 399 

400 - 499 - 

500 - 599 , 

600 - 699 

700 - 800 . 

What percent of the school's total population take the CEEB 
• Mathematics Achievement Test? • ,_ 



F. List other ways in which your school or department assesses interests , 
attitudes, and achievement of its students in mathematics. 



Gt Describe how these tests and assessments have been used in: 
1. placing students ' [ ^ 



2. determining future course offerings^ 



3. assessing mathematics department perfoxmance_ 



4. other 



H. Do tests of the past few years indicate an improvement or a decline 
in the students 1 mathematics knowledge? ; 
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HIGH SCHOOL 
SCHEDULE C 
POST HIGH SCHOOL INFORMATION 



I. Intentions of Twelfth Grade Students* (Class of 19 ) 





4-year 
College 


2-year 
College 


; Trade-Technical 
School 


Work 


Military 


Other 


Undecided 


Number 
















Percent 

















II. How is the information provided by the annual statewide study of graduates 
utilized in improving .the mathematics program? 



ERIC 



III. How are the grade distribution data provided by the University of Hawaii at 
Manoa utilized in improving the mathematics program?^ 



IV. A. What other type of feedback has been provided the mathematics department 
by the following: - 



Community colleges 



University of Hawaii 



Other colleges and universities^ 

Students themselves 

Parents 

m~ ■ — 

Other 



B. What effect, if anyT has this feedback had on the mathematics department? 
change in offerings no effect 

change in program other (describe) 

i — ~ — '; 

change in teaching style 



*This data is generally available in the most recent school accreditation 
report. 
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. HIGH SCHOOL 
SCHEDULE D- 
Sl*WARY > 

4 

Schedule D should reflect the current status of the mathematics department 
in terms of how well the curriculum, staff, instructional materials, and so on, 
are meeting student needs. 

Use the information on Schedules A, B , and C, the policies of the school, 
district or state that are related to mathematics education, your own experiences 
and relevant information from other sources to complete this schedule. 



I. Coarse Analysis 

To complete this section refer^to the course listing completed in part 
* II. F. of Schedule A for courses that are being offered. -Also refer m - 
to the curriculum guidelines and course descriptions in the Mathematics 
Program Guide (WPG). 



A. Courses to be Continued 
List below courses that: 



-are currently being offered and , 

-reflect the. course descriptions in the MPG and 

-will continue to be offered in essentially the same format. 



B. Courses to be Modified 
In the table below: 

1. List courses that will require a limited number of changes to 
reflect the course description in the MPG. 

♦ 

2. Identify change(s) for each course (e.g., change from year to 
semester course, topics to be included or omitted). . 
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3. Indicate the order in which the department yill begin these course 
modifications • 



G3UR5K TO BE MODIFIED 


Coiirse Name 


Changed 


Order 







































C. Courses to be Dropped 

List those courses that are to be phased out according to the ACCN. 



ERIC 



D. Courses to be Added 



1. List new course's that may_ be appropriate for the department to 
offer.' These selections may be -based on considerations such as 

a. needs of students who are currently taking less than two years 

of mathematics. \ 

• ' • - ' 

b. interests of students relative to new course opportunities. 
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2. Indicate the order in which the department should begin to implement 
these new courses. i 



COURSES TO BE ADDED 


Course Name 


Order * 










* 

















Analysis of Other Areas 

List additional aspects of the mathematics program or department that 
require intervention relative to: 

1. administrative procedures (e.g., budget, school liaison) 



c 



2. curriculum/program concerns (f«g-> instructional materials, Student 
needs) ^ 



3. staff (e.g.; inservice needs) 



4 . other * 

157 
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HIGH SCHOOL 

SCHEDULE E — 
. PLANNING FOR IMPROVEMENT. 

Analysis of Needs 

To complete this section, refer to responses made in Schedule D . 

A. For each course that needs modification: 

1. Identify resources that will be required (e.g., materials, services, 
funding). 

2. Identify constraints (e.g., time, funding, personnel). 

3. Identify additional information/data required before changes are 
made. 

4. Estimate a reasonable timeline for planning, implementing, and 
evaluating the course modifications. decided upon. 

B. For each new course that the department has decided to implement: 

1. Identify the needs of students being addressed (see Schedule D . 
part iJD.l.). 

2. Indicate what needs to be done before implementation (e.g., provide 
a division of responsibilities). 

3. Identify resources that will be required (e.g., materials, personnel, 
and funding). 

4. Identify 'constraints (e.g., time, funding, staffing). 

5. Estimate a reasonable timeline for the development, implementation, 
and evaluation of the course. 

C. For each of the additional needs identified in Part II of Schedule D; 

1.. Identify additional information/data required for clarification or 
decision-making. ' , i 

2. Identify resources tha.t will be required (e.g., materials, services, 
funding). • • 

3. Identify constraints (e.g., time, personnel, funding). 

4. Estimate a reasonable timeline for each component.. 
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II. Determination of Timeline 
A* Listing of Priorities 

1. Refer to the needs identified in Part I above. Determine those 
that the department will address during each of the next three 
years* - * 

2. list these in the appropriate space below. 

3. Prioritize the needs within each school year. 
School Year 19 - 



School Year. 19 - 



School Year 19 
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B. Establishing Time Frame 

1. Record priorities for each year on- timeline. (Make three copies of tf 
page and use one copy for each year.) Each priority should include a 
breakdown of all .work that must be. completed for .implementation. 

2 . Estimate -the amount of time necessary to accomplish each section 

of these; priorities. 

3. Indicate on the timelines when each of those sections will be 
accomplished during the school year. 



Note: An example is given on "the next page to illustrate the projected 
timeline for one priority. 





YEAR: 


Priority 1. ^/ s 
Priority l 

• 

, ^ ' ' ■ 

\ 

t 

* 

Priority 3 y 

I • 

- • * 


Qtr 
1 


Qtr 
2 


Qtr 

3 . 


Qtr 
4 
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Sample Timeline 

In this example the development, implementation, and evaluation of Option x 
courses is projected oyer three years. Since most schools will probably work 
on more than one priority in any given year, only the appropriate section for 
each year is shown below. 





YEAR; 1980-81 


■Priority 1 v 


Qti 
1 


• Qtr 
2 


- Qti 
3 


• Qtr 
4 


• - - 










Priority 2: Examination of materials' for Option x courses* 
1. Obtain and examine available resources 

a. DOE curriculum resources/materials guide 




O 






b. DOE sample Selected Applications courses for 
both Level A and Level B 




o- 






c . Textbooks 
2. 'Meet with district resource personnel for input 










3. Share materials and ideas within department 




o 




-# 
-0 


4. Form two committees (Selected Applications A, 
Selected Applications B) to develop courses in 
1980-81 A 








a* 


Priority 3 












Y 


EAR: 


198 


11-82 


'Priority 1: Develop Option x courses 

1. Develop course curriculum for Selected Applica- 
tions Level A . 


Qtr 
1 


Qtr 

2 


Otr 
3 


Otr 
4 


o 








2. Develop course curriculum for Selected Applica- 
tions Level B ■ 


o 








o* Lu.bv*u.>b l.oua beb WjLLii entire? CK?pdr uiitJii L , aibiriLi 
resource person 






• 




4. Provide explanation of courses to students. Barents, 
other teachers 






o 




5. Purchase texts and supplementary materials required 








CHI 


6. Determine how courses will be evaluated 










Priority 2 










ri. xui x tjr 




i 


1 








!AR: 1982-83 


Priority' 1: Implement Option x courses % 


Qtr 
1 


Otr 
2 


Qtr 
3 


Otr 
4 


1. Implement courses " * 


o 








2. Provide on-going evaluation for possible modification 


o- 








Priority 2 










Priority 3 
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HIGH 'SCHOOL 
SCHEDULE F 
MATERIALS ASSESSMENT' 



Each of the Materials Assessment forms is designed to help in the seleo 

» 

tion of materials for modifying or developing a course. The forms should help 
the reviewer address questions of importance relative to that course. To com- 
pare a number of t different materials, individual assessment forms can.be com- 
pleted for each review. To get a more complete analysis of any one material, 
assessments can be completed by different people for comparison. 

The. leaiTier objectives outlined in the Mathematics Program Guide should 
be the primary focus in analyzing the materials for each course. The forms 
will help to focus on these learner objectives. Since they are considered 
minijnum objectives, other topics may be included to supplement or to enrich 
the course. 

As materials for a course are examined, place a check (/) in the appro- 
priate 'Learner Objective Covered 1 box if sufficient coverage is provided. The 
comment sections should be used to record react iohs to the content of the mate- 
rials relative to each objective. Comments might include things such as: 
insufficient coverage because--; coverage too theoretical; good development; 
used complex symbolism; many good examples provided. 

In addition to correspondence with the Mathematics Program Guide , there* 
are other considerations that may influence the selection of .materials. These 
include reading level of the material, sequencing of topics, availability of 
supplementary materials, and so on. . To help reviewer focus on these and 
other considerations, questions have been included at the end of the learner 
objective listings on these concerns. Additional questions that are of concern 
to your mathematics program can and "should be added where appropriate. 
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LEVEL A 



Title 




pi 


Author 


fa / 
IP / 

/o / i 

IJj <$r' Comments 


Publisher* 


Copyright Date 


C&st #. r? . 


NUMBERS AND OPERATIONS : 

• Operations with whole numbers, fractions, 
and decimals 

# Simple equations in one unknown 

0 Relationship between common fractions 
and decimal fractions 










• 




PLANE FIGURES AND SOLIDS: 

# Triangles , squares, rectangles 

* 

• Comnaon solids 

% Length, area, volume 




1 










MEASUREMENT • 

• Metric and customary rulers 

• Problems involving measurement 










• Perimeter and area 






CPAVTOTT/'G AXTTfc DCATlAPTT TTV • 

• Construction and interpretation of graphs 






# Reading charts, maps, graphs 






♦ Collection and classification of data 







OTHER CONSIDERATIONS r 

1. Is the material appropriate in terms of: 
a. sequencing of topics? 



EMC 



b. reading level? 

c. use of technical language? 



ICS 
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^EVELA 
Page 2 

2. Does the teachers 1 guide include: - . 
a* strategies for teaching? 

b. supplementary activities? 

c. suggested time schedule? 

d. testing program? * 

e. other? 

3. Are supplementary materials available? (e.g., tests, duplicating masters) 



4. Does the student book have any special features? (e.g. ^enrichment activities) 



5. Would the material help students to* improve: 
a. problem solving strategies? 



b. communication skills? 



6. Are practical applications included? 



7. Does the student text include* a sufficient nuiiber of exercises; 



8. Other comments: 



5 " 29 ,- 164 



. ■ = r . 

, V • 
Tftle 


A / 


Author- 


/£ / 
/o /■ 

/? / 

/*?/ 


Publisher 


Copyright Date 






/, Comments 


* 

NUMBERS AND OPERATIONS . 

• Ratio, proportion, and percent problems 






• 

• Operations with integers 

• Simple equations I 

• Relationship ..among tonmon fractions, 
decimals and pejxents 

• Properties of whole numbers 

• Square roots of non-negative numbers 

* * 






















PLANE.FIGURES AND SOilDS 

• Properties of similarity and" congruence 
in 'construction and applications 

• Length, perimeter, area, volume 

• Three basic trigonometric ratios 

• Pythagorean relation 


















MEASURH^ENX: 

# . Measurements using appropriate tools 

• Conversions within the metric .system 

# Perimeter, area, volume . ' 


* 






• 






STATISTICS AND PROBABILITY , 
• Preparation and interpretation of simple 
statistically-oriented graphs 






• Collection ajid organization, of data to 
find the mean, median, mode, and range / 
of the data ! 






* Deri ^ ion -male int? on basis of data * 






# Counting principles and strategies : : 

* - - 
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LEVEL B 

Page Z * 

i 

OTHER CONSIDERATIONS: 

1. Is the material appropriate in terms of: 

4 

a. ^ sequencing of topics? 

b. reading level? 

c. use of technical language? ; 

2. Does the teachers* guide include: 

1 s 

a. strategic^ for teaching? 

b. supplementary activities? 

c. suggested time schedule? 

d. testing program? ^ 

e. other? 

3. Are supplementary materials available? (e.g.., tests, duplicating masters) 

4. Does the student book have any special features? (e.g., enrichment activities) 

5. Would the material help students to improve: 

a. problem solving strategies? 

b. communication skills? 

6. " Are practical applications included? 

7. Does the student text include a sufficient number of exercises? 

8. Other comments: , 



CO$B ALGEBRA, 



Title 




fp / 


Author 


ts / 

$ / 

Ccranents 


Publisher 


Lopyrignt Date 


Cost 


ALGEBRAIC EXPRESSIONS 

• Operations with polynomials 




♦ 

* 


• Operations with rational expressions 

• Evaluating and solving algebraic expresr 
sions 








• 


LANGUAGE OF ALGEBRA 

• Symbols and technical terms 

# , Properties of number systems 

• Translating algebraic statements 














TABULAR RELATIONSHIP 

• Comparing tables * 

• Preparation and uses of tables 






* 


to 


EQUATIONS 

• Writing algebraic expressions 

• Linear equations 

• Word Problems 


\ 












GRAPHS LINEAR FUNCTIONS 

♦ Ordered pairs and points 

♦ Graphing linear functions 




- — . . — — - 




" ' » 


0 Interpreting graphs of . linear functions 




*■ - 


• Comparison of two linear, functions 






• Problem-solving by graphs 

, j i _ 


f 




APPLICATIONS OF FORMULAS 
• Applications 






I . 

Perimeter, area, volume 

: : c..x2 — 




* V 

4 



CCRE ALGEBRA 
Page 2 




Comments 



NON-LINEAR FUNCTIONS 
• Solving problems 






• Graphs of a » xy -and y * ax^ . 







OTHER CONSIDERATIONS: ^ 

1. Is the material appropriate in terms of: * 

a. sequencing of topics? 

b. reading level? 

c. _ use of technical language? 

■ * 

2. Does the .teachers 1 guide, Jnclude: 

a. strategies for teacMng? 

b. supplementary activities? f • • 

c. suggested time schedule?' 

d. testing program? 

e. other? , • * ~ 

3. ^Are supplementary materials available? {e.g., tests, duplicating masters) 

4. Does the student book have any 'special features? (e.g., enrichment activities) 

5. Would the material help students to improve: 

a. - problem solving strategies? * v 

b. ccmnunication skills? 

6. 'Are practical applications included? 

7. Does the student text include a sufficient number of exercises? 



ERIC 



8. bther. comments: „ 
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CORE GEOMETRY - 



Title 




Author i 


2? o / 

A3 ° / Comments 


Publisher 


Copyright Date 


Cost 


GEOMETRIC. FIGURES AND RELATIONSHIPS 

• Angle relationships to solve problems • 

• Concepts relating to triangles 

• Pythagorean theorem 

• Notion of "congruent figure^ 1 

• Notion of perpendicularity 11 to- solve 
problems 

e 

• Conditions that imply and are implied by 
parallelism 

• Properties of quadrilaterals 
*• Notion of "similar figures" 

• Similarity problems 

• Area and perimeter formulas of polygonal 
regions 

• Circumference and area formulas of a 
circle 

• Volume formulas of common geometric 
solids 








i 






















• 




















TRANSFORMATIONS 

• Use of translations, rotations, reflec- 
tions, expansions, and contractions to 
demonstrate geometric concepts 

• Use of symmetry to demonstrate geometric 
concepts 










DEDUCTIVE SYSTEMS 

• Organization into a deductive system 







I* 



q . * 5-.34 
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CCRE GECMEnOT 

Page 2 • , r . • 

OTHER CCNSIDERATICNS: > •« 

1. Is the material appropriate in terras of: 

a. sequencing of topics? 

b. reading level? 

* c. use 9f technical language? 

2. Does the teachers 1 guide include: 

a. strategies for teaching? 

b. supplementary activities? 

c. suggested time schedule? 

d. testing program? • % 

e. other? 

3. Are supplementary materials available? (e.g. , tests, duplicating masters) 

? 

4. Does the student book have any special features? (eg., enrichnent activities) 

5. Would the material help students to improve: 

a. problem solving strategies? ^ 

b. ccninunication skills? . , 

6. Are practical applications included? 

7. Does the student text include a sufficient number of exercises? 



8. Other comments: - \ 

- * i 
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STATISTICS 



Title 
Author 
fTiDiisner 
Copyright Date 
Cost • 


Is! ' ' 

hi \ 

Is o N 

/♦^ ° / Comments 


• Descriptive and inferential statistics 

t 

♦ Construction of frequency distributions 
and other graphs 

• Computation of percentiles and percentile 
ranks 

# . .Calculations and comparisons of the mean, 
the median, and the mode 

vAJupuixiuion or range, average deviation, 
variance, and standard deviation 

# Calculation of linear coefficients and 
drawing of scattergrams • 








• 


















# Use of the. least squares regression 
equation and line 






OTHER CONSIDERATIONS^: 




1. Is. the material appropriate in terms of: 




a. sequencing of topics? 


\ 


b. reading level? 




* *,» 

c. use of technical language? 




2. Does the teachers 1 guide include: 




a. strategies for teaching? 




b. supplementary^ttivities ? 


T 


c. suggested time schedule? 


171 





ERIC 
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STATISTICS 
Page 2 

c 

d. testing program? 

e. other? ■ „ 

3. Are supplementary materials available? (e.g., tests, duplicating masters) 

4. Does the student book have any special features? (e.g., .enrichment activities) 

.5. Would the material help students to improve: 
, a, problem solving strategies? 

b. ccnmunication skills? 

6. Are practical applications included? 



7. Q>es the student text*include a sufficient number of exercises? 



f 



8> Other comments: 



172 
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SELECTED ALGEBRA TOPICS 



Title 



Author r 



Publisher 



Copyright Date_ 
Cost 



COUNTING METHODS 

• Fundamental counting principle 

• Permutations 

• Applications, of permutation 

• Combinations 



SEQUENCES 

• Investigation of sequences (e.g., arith- 
metic, rbinary, Fibonacci) 

• Infinite sequences 



FUNCTIONS AND THEIR GRAPHS * 

• Nature of a function 

• Graphing and interpretation of linear or 
curved functioijs 



3&amBlATICAL QJRVES 

* Circle, ellipse, parabola, and hyperbola . 

• Other curves (e.g., sine curve, spirals, 
cycloid, logarithmic curve) 




OTHER CONSIDERATIONS: 

1. Is the material appropriate in texms of; 
a. sequencing of topics? 



Comments 



9 

ERLC 



b. reading level? 

c. use of technical, language? 
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SELECTED AIX5EBRA TOPICS 
Page 2 

1. * Does the teachers 1 gui<fc include: 

a. strategies for teaching? 

b. supplementary activities? 

c. suggested time schedule? 

d. testing program? 

e. other? 

3. Are supplementary materials available? (e.g,, tests, duplicating masters) 

4. Does the student book have any special features? (e.g, , enrichment activities) 

• - a s 

5. Would the material help students to improve: 

a. problem solving strategies? 

b. communication skills? 

6. Are practical applications included? 



7. Does the student text include a sufficient number of exercises? 



i 

8. Other comments: 
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Algebra IA 



Title , 

Author , 

Publisher 

Copyright Date __j 

Cos t "\ ' 

. A — 

REAL NUMBpRS 

• Counting numbers, wholes, and integers 

• Operations with integers 

• Relationship between real numbers and 
decimals 

• Number systems 

• Graphing sets of real numbers 

• Operations with rational numbers 

• Properties of $he real numbers 



LANGUAGE OF ALGEBRA 

• Nature and use of a variable 

• Power and use of algebraic symbols 

Relationship between the properties of 
the real numbers and algebraic techniques 

• Evaluating algebraic expressions 



POLYNOMIALS 

• Positive integral exponents 
* • Operations with polynomials 

• Algebraic manipulation 



LINEAR OPEN SENTENCES IN ONE VARIABLE 

• Solving equations by trial * and error 

• Solution of equations of all types 

• Solving equations and inequalities by 
formal methods; graphing solutions 

* 

• Solving formulas 

ERIC Solving problems by using 'open sentences 



ALGEBRA IA 
Page 2 




Cements 



LINEAR OPEN SENTENCES IN TWO VARIABLES 
• Rectangular coordinate system 




• 


• Open sentence by trial and error 

• * 






• Graphs linear equations and inequalities . 






• Finds equation from a graph > 






• System of linear equations 






• Systems to solve problems 






#1 Graphs system of ' linear inequalities 




• • -— \ — — — 



aiHER CONSIDERATIONS: 1 • 

1. Is the material appropriate in terms of: 

a. sequencing of topics? 

b. reading level? 

c. use of technical language? 

2. Does the teachers' guide include: 

a. strategies for teaching? 

b. supplementary activities? 
* c. • suggested time schedule?* 

d. testing program? 

e. other? 

3. Are supplementary materials available? (e.g., tests, duplicating masters) 

4. Does the student book have any special features? le.g. enrichment activities) 

5. Would the material help students to iinprove: 

a. problem solving strategies? 

b. communication skills? 

6. Are practical applications included? 

7. Does the student text include a sufficient number of exercises? 

8. T>ther comments: 



ERIC 
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ALGEBRA IB 



Title 

Author^ 

Publisher 



Copyright Date_ 
Cost 




PRODUCTS AND FACTORS 

• Distributive law to find the product of 
binomials 

• Special products: (a + b)^; 
(a + b) (a - b) 

• Relationship between multiplication and 

• factorization 



-• Factors polynomials 



• Factoring to solve quadratic equations 



RATIONAL EXPRESSIONS 

• Operations with rational expressions 

* Problems using fractional equations 



RADICALS 

• Rational approximations of radicals 

• Radicals on the number line 

• Operations with radicals 




OTHER CONSIDERATIONS: 

> 

1, Is the material appropriate in terms of: 

a. sequencing of topics? 

» 

b. reading level? 

/ c. use of technical language? 



1:7 



Comments 



,ERLC 
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ALGEBRA IB 
Page 2 

2. Does the teachers* guide include: 

a. strategies for teaching? 

b. supplementary activities? 

c. suggested time schedule? 

d. * testing program? 

e. other? 

3. Are supplementary materials available? (e.g., tests, duplicating masters) 



4. Does the student book have any special features? (e.g., enrichment activities) 

i. *> 

5. Would the material help students to intprove: 

a. , problem solving strategies? 

b. communication skills? 

6* Are practical applications included? 



7. Does the student text include a sufficient number of exercises? 



8. Other comments: 



ERLC 



■w 
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GEOMETRY A 



r 1 

Title . 




K 

P 1 


Author* 


I'M 1 

I 4 * 1 w 

■pj « 


* * > 

Publisher . 


Copyright Date 


/**/ « • 

IE 3) I 


Cost . ^ 




1 

J Comments . ' 


DEDUCTIVE AND INDUCTIVE REASONING 
*~ Conjectures ^ . 






* Nature of a theorem # 


\ ■ 




♦ Undefined terms and development of 
definitions 







. \ <& 

• Fjp^fl Til 1"1 mTQ" 5 « 


*. 




GEOMETRIC FIGURES AND RELATIONSHIPS 

* -AtiO'Ia t*a1 al" i nn chine 'f'n cnlvp YYrnhlAmc 






♦ 




* " 


# . Pythagorean theorem 




1 . — ^ . . 


* ^5S/SAS, ASA and HL triangle cpngnoepceS^ 






• Notion of 1 ^erpendicp^hiyity 1 *^t o solve 
problems ^\ . 






* Conditions, that' &jnply\and are implied . 
'by pairallism \ \ \ ^ 






• Comparison of the properties of the 
quadrilaterals * f 

m 


o 





OTHER CONSIDERATIONS 

V 




1.. ^hs the material appropriate in* terms of: 

a. sequencing of -feoplics^ 

p 

b. ; reading level? 



c.~ use of technical language? 




. V 
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GECMETRY A 
Page 2. 



2. Does the, teachers 1 guide include: 

a. strategies for teaching? * 



m b.. supplementary activities? 
c. suggested time schedule? 
f d. testing program? 



e. other? 



3. 4lre supplementary materials available? (e.g., tests, duplicating masters) 

4. Does the stiffen* book have any special features? (e.g., enrichment activities) 



5. Would the material help students to improve: 

a. problem solving strategies? 

i „ , 

b. communication skills? 

6. Are practical applications included? 

t 

f . 

7. Does the student text include a sufficient number of exercises? 



. U 1 



8. Other comments: • ' ' • 
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GECMETRY B 



Title 



Author 



Publisher - 



Copyright Date 
Cost 



s 




A. 



BP 



Comments 



GECMETRIC FIGURES. AND RELATIONSHIPS 

• Formal definition of "similar figures" • 

• SSS,. AA, SAS to show triangle siMlarity 

• Similarity problems 

• Area and perimeter formulas of polygonal 
regions 



tcepts relating to circles 



• Circuntference and area formulas of a 
circle 

. • Volume formulas of common .geometric , 
solids 



TRANSFOFMATIONS °* 

% * Translations, rotations, reflections, 
expansions, and contractions 

• , Combinations of transformations 

• Notion of M s)onmetry M 



appropriate 



OTHER CONSIDERATION? 
1. -Is the' material 
^ ^ a. m sequencing/of topics 

» b. reading levetf.? 
' * * / ' ' 

• c. use of ^techq^c^l langtoge? 




< 



GECMBIPY B 
Page 2 

2. Does the teachers' guide include: 

a. strategies for teaching? 

b. supplementary activities,? 

c. suggested time schedule? 

d. testing program? 

e. other? 

3. Are supplementary materials available? (e.g., tests, duplicating ^masters) % 

4. Does the student book' have any special features? (e.g., enrich(nent activities) 

* 

5. Wat&d the material help students to improve: 
. problem Solving strirfcte^tes? 

). communication skills? 

6. * Are practical applications included? 



7. ^es the student text ^clude a sufficient limber of exercises? 



8. Other comments: 



ALGEBRA IlA 



Title ' 




f # v 


Author 


7* / 

/ o / 

Is I 

U ■ - 

M ° / Comments 


Publisher' 


Copyright Date 


Cost 


REAL NUMBERS: 

• Definition of a real number 

• Writing a repeating decimal as the quo- 
tient of two integers 

• Relationship between the set of reals 
and its subsystems 

. • / 




* > 

^ n 










■ — , 1 i ' 

EXPONENTS 

• Laws of exponents - (including rational 
exponents) * 

• fcperations^ with r^icals * " 




> 






S * i " . , 
FACTORING ^ 

• Techniques of factoring 

# Application of factoring to rational 
expressions 










RELATIONS AND FUNCTIONS ■ 

ugljjii. rions oi iuriCLion anu iuncLionaj. 
notations 






* Graphing relations' and functionar 

✓ > 






# Domain arjd range of a function^ 






• Combination of functions \ 

\ 


> 





OTHER CONSIDERATIONS: 

1. Is the material appropriate in terms o£: 



a*-, sequencing of topics? 
w b. reading Svel? 



3 



rnfr c. ' use of technical language? 

,{ '> K : < , 5-48 



ALGEBRA IIA . 
(P Page 2, 

2. Does the teachers 1 guide include: 

a. strategies for. teaching? 

b. supplementary activities? 

» 

c. suggested time schedule^ 

d. testnig program? ^ > 

c. other? 

✓ 

3. Are supplementary materials available? (e.g., tests, duplicating masters) 

4. Does the student book have any special features? (e.g., enrichment- activities) 



i 

5. Would the material help students to improve; 

a. problem solving, strategies? 

* 

b. . canmunication skills? 



6. Are practical applications included? 




.' ( ■ < 

7. Does the student text include a sufficient number of exercises? 




* 8. Other comments. . - ... . 
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ALGEBRA I IB 




POLYNOMIAL FUNCTIONS 

• Graphing constant functions 

• Graphing linear functions 

• Solving linear equations and inequalities 

• Solving, systems of linear equations ; 
graphing system of linear inequalities 

• Graphing quadratic functions* 

• Solving ^quadratic equations and inequa- 
lities 

• Solve problems using quadratic equations 

• Graphing techniques 

• Solving polynomial equations, of degree 
more than two 

• Graphing polynomial functions of degree 
more than two 



RATIONAL FUNCTIONS ' 

• Intercepts, symmetry, and asymptotes 

* Graphing rational functions 



inverse functions 

• Notion of "inverse function" » 

• Finding f *(x) from f (x) 

• Graphing f" 1 from the graph of a 
function f ' 

*. Graphing exponential and logarithmic 
\ functions 

* * 

• Solving exponential and logarithmic 
■ equations i \ . .5 

q Logarithmic tables. 



ERIC 
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ALGEBRA I IB 
Page 2 



OTHER CONSIDERATIONS: 4 

t ' 

1. Is the material appropriate in terms of: 

a. sequencing of topics? 

b. reading level? • 

c. use of technical language? 

2. Does the teachers 1 guide, include: - 

a. strategies for teaching? 

b. supplementary activities? 

c. suggested tine schedule? 

d. testing program? " *' 

. e. other? * * 

. Are supplementary materials available? (e.g., tests, duplicating masters) 

. Does the student book have any speical features? (e.g., enrichment activities) 



Would the material help students to improye: 
a. problem solving strategies? 
b* communication skills? 



Are„practical applications included? 



7. Does the student text include a sufficient number of exercises' 



8. Other comments: 



126 
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TRIGONOMETRY 



Title 

Author 

Publisher 



Copyright Date_ 
Cost 



TRIANGLE TRIGONOMETRY 

• Six trigonometric ratios 

• Trigonometric tables 

• Right triangle problems 

• Cosine and sine laws 



^nc 




Comments 



ANALYTIC TRIGONOMETRY 

# Trigonometric functions 

• Radian measure for angles 

• Trigonometric values for the multiples 
of tt/6 and tt/4 

• Graphing periodic and bounded func- 
tions 

# Graphing trigonometric functions 

* Graphing y = A.sin(Bx + C) and 
y = A cos(Bx + C) 



# Trigonometric identities 



• Addition and subtraction formulas, 
double-angle formulas, half -angle 
formulas 

• Formulas for the sums and. differences^ 
of sines and cosines < 

• Product formulas 

•Trigonometric equations and inequali- 
ties 

> 

• Relation between' trigonometric func- v 
tions and their inveisses 

? Graphing the inverse trigonometric 
functions ' 

© * Equations involving .the inverse "trigo- 
ERJC nometric functions 



{ 
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TRIGCN 

IPage 2 ; 

• * * 

OTHER CONSIDERATIONS: 

1. Is the material appropriate in term? of: ... - % 

-i * . 

a. sequencing of topics? 

>* 

b. reading level? 

c. use of technical language? 

2. Does the teachers 1 guide include: 

i ■ 

a. strategies for teaching? 

b. supplementary activities? 

c. suggested time schedule? 

d. testing program? 

e. other? 

3. Are supplementary materials available? (e.g., tests, duplicating masters) 

4. Does the student book have any special features? (e.g., enrichment activities) 



5. Would the material help\^6udents to improve: 
a* problem solving strategies? 

b. communication skills? 

6. Are practical applications included? 



7. Does the student text include a sufficient number of exercises? 



ERIC 



, 1 oo 

8. Other 'comments: • * v • - +^9 



ALGEBRA' III 



Title 


h \ 


Author 


XL 

/ ' 

tell 

M ° / Comments 


Publisher 


Copyright Date 


Cost ' 


LINEAR SENTENCES* 

• Equations and inequalities (one var- 
iable) 

• Absolute value expressions 

• Graphing equations and inequalities 

(two variables) * | 












- 


POLYNOMIALS AND FRACTIONAL EXPRESSIONS 

• Algebraic manipulation 

• Factoring and its applications 

# Graphing polynomial, equations 

♦ Open sentences containing fractional 
expressions 




* 












\ 


SEQUENCES AND SERIES 

• Notations and definitions 

* Recursive definitions 

# Arithmetic and geometric sequences 

• Arithmetic and geometric series 

# Limits of infinite- geometric series 






















MATRICES AND DETERMINANTS 

* Matrix addition and multiplication 

, <* 

• .Determinants (include expansion by 
minors) , 

# Cramer's rule (3x3)- 




r < « 











1 ^ J 
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ALGEBRA III 
Page 2 




Comments 



REAL AND COMPLEX NUMBERS 

• Relationships between the set of complex 
numbers- and the reals 

• Properties, of equality and order 

• Computations (include radicals, expo- 
nents, complex numbers) 

t 

• Equations with radicals 
















— : — : 1- 


( 



OTHER CONSIDERATIONS: 

1. Is the material appropriate in terms of: 
'a. sequencing of topics? 

b.y reading level? 

\ 

\ c. \use of technical language? 

2. Does the teachers' guide include: 

a. strategies for teaching? 

b. supplementary activities? 

c. suggested time schedule? % * 

d. testing program? 

e. other? 

Ard supplementary materials available? (e.g., tests, duplicating masters) 



3. 
4. 



Does the student book have any special features? (e.g., enrichment 'activities) 



5. Would the material help students to improve: 

a. problem' solving strategies? 

b. communication skills? 

6. Are practical applications included? 

7. Does the student text include a sufficient number of exercises? 

8. Other comments: 

5 " 55 190 . 



ANALYSIS 



• 

Title 




0) 1 


Author ¥f 


3 

0) 1 

k / 

IE a) I 


ruDJLisner 


Copyright Date 


Cost 




1 Comments 


FUNCTIONS (algebraic, transcendental/ " 
discontinuous) 

• Graphing 

• Domain and range 

• Inverse function 

• Trigonometry (properties, identities) 

• Trigonometry formulas 

■ 








* 








* 






POINTS AND LINES 
• • Distance, midpoint formulas 
# Equations of lines 




- 






*2 2 
_ . Ax +Bxy + Cy +Dx + Ey + F = 0 

• Standard forms of equations of conies 

• Translation and rotation 

• Graphing conies 

• Determining equations of conies 




n : - 














POLAR COORDINATES -* . 
• Rectangular f — > polar conversions 




> 


• Graphing polar equations 








ANALYSIS 
Page 2 



OTHER CCNSIDERATIONS: 

1. Is the material appropriate in terms of: 

a. sequencing of topics? 

b. reading level? 

c. use of technical language? 

2. Ddes° the teachers 1 guide include: 

a. strategies for teaching? 

b. supplementary activities? 

c. suggested time schedule? 7 
d* testing program? 



e. other? 



3. Are supplementary materials available? (e.g., tests, duplicating masters) 

4.. Does the student book have any special features'? (e.g., enrichment activities) 

« 

* 

5. Would the material help students to improve: 
a. profc^lpm solving strategies? 

, b. communication skills? 

6. Are practical applications included? 

7: Does the student text include a sufficient number of exercises? 



8. Other comments: 
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ANALYTIC GEOMETRY 



Title 

Author 

Publisher 



Copyright Date_ 
Cost 




Comments 



RECTANGULAR COORDINATES 
••Distance and midpoint formulas 

# Graphing equations and inequalities 

• Writing the equation or inequality of 
a graph 



Ax + By + C = 0 

• Slope of a line 

• Graphing lines 

• Equations of lines 

• Graphing liqear inequalities 

• Systems of linear equations 

• Formula for "distance from a point to 
a line 



Ax 2 + Bxy + Cy 2 + Ebc + Ey + F = 0 

• Standard foijns of equations of conies 

• Translation and rotation of axes 

• Completing the square 

• Graphing the conic sections 

• Graphing aJc 2 + Bxy + fcy 2 + Dx + Ey+F>0 
(or £ ) ^ 

• Determining equations of conies 

• Relationship between 

Ax Z + Bxy + Cy 2 + Dx + Ey + F = 0 and 

the conies f 



-A 



POLAR COORDINATES 

# Polar coordinate system 

q Rectangular < — ) polar conversions 

ERIC , 
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ANALYTIC GECMETRY 
Page 2 

OTHER CCNSIDERATICNS: 



1. Is the material appropriate in tepttte of: #■ 

r 



a. sequencing o£ topics? ■ } \ 



b. reading level? 

c. use of technical language? , 

2. Does the teachers 1 guide include: 

a. strategies for teaching? 

b. • supplementary activities? I[ 

c. suggested time schedule? ) 

d. testing program? ' ♦ '• ' 

e. - other? 

3. Are supplementary materials available? (e.g., tests, duplicating masters) 

4. Does the student book have any special features? (e.g., enrichment activities) 



5. Would the material help students to improve: 

a. problem solving strategies? i 

b. communication skills? 

6. Are practical applications included? 



J 



7. Does the student text include a sufficient number of exercises' 

'1 



8. Other comments: « * ' 1o 
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Title 




Author 


j I 


Publisher 


7 7; 


Copyright Date 


— ; ' ' : f r 


Cost 



INEQUALITIES AND ABSOLUTE VALUES < 

♦ Inequalities/(including those tfith 
absolute value) ; . " *'t 

• Graphing functions with absolute value 



LIMITS t f 

• Definition of lam ,f(x) 

• Limit theorems J rj 

, # Continuity |' ; v < / 

• Limits at infii^i^y and infinite limits 



DIFFERENTIATION \ 

♦ Definition of derivative 

• Derivatives using;de^ij^ition * 
f Theorems on derivative^ 



• ' Chain rule 



\«t ' 



• Differentiation of Qjefrtjntary functions 

• Use of first and seCiptud derivatives in 
graphing V) ? \ 

• Differentiation in sowing problems 




INTEGRATION / \\ 

• Definite and indefinite integral 

• Relationship between integration and 
differentiation ; , 

Properties *of the integral 

. ' ft 

• Approximation of definite integral 



• Integration of elementary functions 



0 • Use of 

gration 



v 



appropriate techniques of j&rte- 

$-60 



Comments 



s 
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CALCULUS 
Page 2 




• Improper integrals 

# Integration in solving problems 



a. sequencing of topics? 

b. reading level? 

« i 

c. use of technical language? 
m 

Does the teachers' guide include: 

a. strategies for teaching? 

b. supplementary activities? 

c. suggested /ime schedule? 

d. testing program? 

e. other? 



Comments 



OTHER CONSIDERATIONS: . 

1. Is the material appropriate in terms of: 



?( Are supplementary materials available? (e.g., tests,- duplicating masters) 
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4. Does the student book have any special features? (e.g., enrichment activities) 

5. Would the material help students to improve; • '. 

a. problem solving strategies? J 

b, communication skills? * x 

6. Are practical applications included? 



7. Does the student vtext include a sufficient ntimberof exercises?. 

8. Other comments:, 
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.HIGH SCHOOL . . 
SCHEDULE G 

SUGGESTIONS FOR IMPLEMENTATION ' / ; 

The examples below provide suggestions for beginning the implementation 
of the department's improvement plan. These suggestions do not cover alt the 
possibilities nor are all*suggestions appropriate for every department, 

4 # 

1. contact District Mathematics Coordinator regarding 

• deadlines for in-service requests 

• in-service needs identified in the departments improvement plan ■ 
y 2. contact district Mathematics Coordinator regarding - 

• a\p^lability of resotirce personnel (e.g., UH College of Education, 
, r community college, parent and community groups) 

• the nature and availability of District and State resources 

• the services of the District Mathematics /Resource "feather 

/ . • 

• examination copies of current textbook series, alternative mathe-^ . 
matics programs,, and supplementary materials 

• assistance in using or reviewing instructional materials in the 
Districts Resource Center 

3, contact textbook representatives and publishers through District Math' 
matics Coordinator regarding 

• availability of teacher in-service training 

• examination copies of instructional materials .(e.g. for remedial, 
for enrichment, fo^ incorporating procedures) 

4, begin settmg up a teacher Resource* room or area 

• collect examination copies- of student texts and teacher refer- 
4 ences s v 

1 *' • inventory other instuctional materials (e.g., games, calcu- 

lators) that are available 4n the department 

subscribe to the Arithmetic Teacher and/or the Mathematics 
v Teacher m 

schedule mathematics department meetings related to the improvement 
plan 

• • schedule meetings for the first quarter 

• 'have a specj^fic agenda for each meeting h 

<. 
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6. plan. for a quarterly newsletter highlighting accomplishments, current/ 
tasks, and future goals relative to the department's impipvement plan 

7. determine critefia\for evaluating intervention strategies identified 
for^impiwing the ifatheraatics program 

8. establish in-house in-service training, for particular, dontent areas 
and/or teaching *tratsegies 

9. plaij ^for teachers to o&serve ather teachers within the department 

I 

10. plan on- visitations to other schools 

11. contact schools within complex (elementary feeder schools^ interme- 
diate feeder schools, high schools) for articulation meeting's 

12. contact other 'high, schools within the district to share information, 
concerns, expertise, and soon 



\ 



a- . 



\ 
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6. TRENDS AND ISSUES IN MATHEMATICS EDUCATION . 

* ' 

Introduction ' \ 

Any issue in mathematics education is oftfen thought of as two or 
more philosophies, recommendations, experimental projects, curricula, 
and so on, each seeking the same genera^ goal. Any trend seems to be an 
agreement by factions with the differing viewpoints to work together for 
the common goal. That common goal, although expressed in various ways, 
is often|"to improve mathematics education. 11 Trends, in an attempt to 
move toward that goal, have taken various forms in the last twenty years. 
Some that are readily recognizable are: 1 

• Emphasis on structure and unifying concepts • 
^# Use of mathematics laboratories 

• Preparing and implementing behavioral objectives , 

• Changing patterns of teacher "education - 

' • Equity in school mathematics opportunities 

Of lateJtw issues somewhat related, Back-to-Basics and Ccynpetency-Based 

• Education ,"teve' attracted a great deal of attention. The first is evidenced? 

t ■ 

*b> the publicity in newspapers, on television, in professional magazines, 
and the publication of textbooks with titles containing the word "basic" 
il axid a count of the huge number of computational exercises in the book is* 1 
so often given to promote its worth. The competency-based education 
issue is a "hot". one.- Nationwide, as of April 1977, at least twenty-eighty 
states have moved or are moving to competency-based education. Hawaii 
is one of these. No resolution of either issue is in sight. Each is 



considered in more detail in the following pages. 

\ : 4 - 
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Major Trends and Issues * ' 

Many lists of trends and issues of varying lengtji have b^n compiled. 
The following classification is a composite of those published and *those 
under discussion by teachers. This list like all others contains titles 
at involve more than one topic. There are important issues and trends 



UiUJ 



that have not been included, not because they do not affect mathematics 

education, but because they inv61ve the entire schools. Among these are ( 

discipline, involvement o£ teachers in policy decisions and budget- 

1. Changes in Cofttent of Mathematics Programs # * • v 
There have not been major changes in the content of mathematics 

programs in the last ten years when compared to, the period -ten to 

twenty years ago. The recent changes have been changes in .emphasis 

and changes resulting in delay in introducing topics* symbolism, 

* and algorithms. 

^ Some specific dftanges in content are the following: 

a. Formal work with sets is deemphasized. Sets remain 
important but in early instruction, the words "group" 
and "set" are used interchangeably and the distinction 
is made in the upper grades as needed. 

b. Bases other than ten are, deemphasized or deleted. 

' ,c. Lesions on rational numbers (as -equivalence classes) are f 
' delayed. 

w 

<C Symbolism such as U , 0' , £ , AB, V and so' on is delayed 

until really needed, 
e. Algorithms such as those for division of fractions and 

long division with, large divisors are delayed until grade 
* seven or eight; 
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f . In algebra and geometry an appeal* is made Jror^mtuition 
J> / as well as for formal proof. 



* g. Instruction in the metric system of measurement a£ well as 
- *s - , 

' - w • • the customary system is provided. . . . ' 

* * * 

It should be recognized that changes in content do not reject impgrtant 

. goals of the ,f new mathematics 11 . The goal of understanding procedures 

so oftenemphasized in the sixties remains a top priority. However, 

\ - f > 

v the changes are generally accepted by most mathematics teachers as 

being in the night direction. ^ 

«* 

• There is one issue related to content that is being discussed / 

♦ i 

and may attract more attention soon. Sometimes this has b$en referred 
to as the "content crunch" which describes the fact that during the 
sixties new topics were introduced, "traditional" topics tffcre intro- 
duced at lower grade levels and the number of pages in books was 
«' increased/ This- remains in effect todays "pn the one hand, the need 
for more content in this technological* age is recognized; bUt at the ' 
< same time njajor increases in ykntent at any grade causes more diffi:- 

culties" for moire pupils. • , \ % * * 

r 

2. Changes in Teaching Strategy • 
The 'revolution of .the sixties was content oriented- -the introduction 
of new content, the teaching of topics at lower grade levels,' and so 
on .and except fo/iso/ated instances there- were no- dramatic changes . 
in teaching strategies .< Many educators have said, "The New Math was . - 
taught in the'' same old way." Drill in "old math" was replaced by - , 

.T • f 

drill in "new math'." . . ' ' 

In the seventies some research on effective instructional strategies 
was conducted.' In Hawaii helping teachers to use the; language, experience . 
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>d thinking (LET) of the learner in effective instruction has been 
' ' . -> 

% a concern. 

Current national trends in Reaching strategies are as follows: 

■* , i 

a. Reduction in formalism ^ 

~ The discarding of extremes in detail, in symbolism, x 
and in precise 'definitions is evident by examination of. 
. * ' recently published books, % The trend has been expressed in 

many ways. Two of these are': % 
. ^ • Pupils can 'grasp many complex ideas long before 

f . ' \ they can understand the word statement and symbolism 

describing it, (Think about -commutativity for - 
^ addition,) . ~ 
• Informality and intuition are better teaching strategies 

than foTraal structures. 
On the elementary school level ten years ago, teachers , 

£&ree minus ^ 



♦ • 
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were urged to help pupils learn that tkree 1 minus ^fiv£ is not . 

* * < / 

impossible but cannot be named with a wfcole number, r Now 

we hope pupils working' with physical materials f^nd they 

cannot remove five objects from a given- set of three. In « 

algebra. precision of rules for addkg integers covering 

half a page of difficult. reading with complex symbolism 

was in' vogue a decade ago. Now we' tend to emphasize addition 

of integers as counting on and securing answers -intuitively, 

with formal rules delayed until more experience with abso^e 

value and inequalities is accumulated. 

Increased emphasis on concepts . » 



Presently, attention is being focused -on experiences 
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which help students continubusly refine the meaning of 

mathematical ideas. For example, students' introduction 

to ft is through measuring diameters and circumferences 

of circles and comparing by division; later they find 

various approximations. to * ; still later they find many 

applications and one day learn it cannot be * expressed as a 

- t \ 

fraction. 

We may ndt have a theory that describes exactly how 
concepts are learned but we do know that they are developed 
and are refined over a long period of time through a 
sequence of experiences. Further, we know their extreme 
importance in learning computational procedures .and 
v learning to solve problems. > 4 

Th(f importance of concepts is' identified at various 
places " in ^^ Mathematics Program Guide: on page 27 in 
ftie "Scope^a% Sequence Chart"; on/j^gS®^- 156 where 
"Learner Ibj-eftives and Related CommCnts" contain explicit 



and implied reference to concepts. 



c. The place of drill 



Drill is important today. The issues are: is 
the purpose of drill , how can it be meaningful and ef f ici|||, 
and how dS& it relate to other instructional activities. 
Today the 'teacher must search for a variety of drill exercises 
and for some way of determining the amount of drill/ necessary 
for various students, find a plan of spaced practice fqr 
^maintenance of skills, make decisions on exactly what content 
ii to.be learned H a skill by drill, and determine what is 



• the proper balance between drill and other kinds of learning 
within his/her clas^r . . - 

Emphasis on applications and problem solving m 

The emphasis on relevant applications and problem solving 
is to some extent both a trend and an issue* The importahce - 
of applications is definitely recognized and the ability to 
solve problems j£ regarded by most mathematics educators 
as an ultimate goal of the curriculum. However, for too many 
teachers, applications mean word problems in textbooks, where 
the fnajor task of the pupil is to translate the technical 
jargon into simpler language and then into suitable symbolic 
form. 

In its list erf- recommendations, for school mathematics of 
the 1980 ! s, f&e National Council of Teachers of Mathematics^ 
recommended that problem solving be the focus of school 
mathematics. It stated .that the mathematics curriculum should 
be organized around problem solving and that mathematics 
programs* should involve students in problem solving by ^ 
representing applications at all grade levels. 

The NACOME report states, "Applications include all 4 of the 
practical uses of mathematics needed by everyone for daily 
life today and in the future, a need. •.poorly fulfilled by - 
present... programs. But applications in school mathematics 
cannot be limited to this important dimension. They must 
include all problems susceptible to mathematical analysis..." 

S$ despite the valid need for more applications^ there 
seems to be a, lack of them. In addition, there are many 
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'questions and problems concerning applications: ^ 

• Which concepts or skills are, taught most effectively 
through specific real life models? 

• Are applications best used .to introduce or to illustrate ^ 
mathematical ideas? ^ 

• Does the use of applications improve interests and 
attitudes of students? 4 

* 

• Where can the teacher find help in securing these 
applications? m . ♦ 

• Are applications .best taught through an interdisciplinary 

approach? 

The importance of problem solving is highlighted in the 
Mathematics Program Guide for the State of Hawaii on the 
following pages: page 13, as one, of four broad goals for 
the mathematics program; pages 16-17, where experiences to 
promote problem solving abilities ^are listed; pages 26-27, 
where problem solving is found in the program for every . 
grade K-12. 
; The place of discovery 

This is an issue with opponents arguing that, as a 
method, discovery takes too long with uncertain results and 
proponents citing the thrill of discovery and as a consequence 
improved attitudes and interest of students. The method, 
illustrated by the lessons of Max Beberman, Robert Davis, 
David Page, and others, is a thing of beauty and effectiveness 
.when used for appropriate topics by the competent teacher 
^who -is well prepared and who believes in the strategy. of 
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discovery* But it is a fiasco when listed on an inappropriate 
topic or when attempted by a goojd teacher with* no faith 
in its worth* > 

4 

Certainly discovery is not to be used every day nor 

* _ • 

for every topic. It is only one instructional strategy 
that the teacher should know and use with judgment. No* 
one can prescribe which topics lend themselves to the 
discovery approach. Further, we do not even know if it* * 
is most effective for students of certain ability or -maturity 
levels. In addition, the literature is filled with variations 
of discovery such as guided discovery, inductive discovery, 
deductive discovery, and so on. The teacher should be 
knowledgeable abbut discovery and prepared to make judgments 
and adaptations on its use. 

It seems that the best advice to teachers is first 
examihe the objectives carefully. If the teacher understands 
discovery then he/she should decide if discovery may be the 
instructional strategy to accomplish that objective. 

The method of discovery is neither recommended nor 
rejected as a teaching strategy. However, many learner 
objectives and related comments in the Mathematics Program 
Guide use words such as investigate, explore, experiment, 
organize, interpret, devise, guess, and so on. When 
students engage in such activities under needed' guidance 
from the teacher, discovery of ideas is one possible outcome. 
The place of mathematics laboratories and the use of physical 
materials 



There is great published enthusiasm for mathematics 
laboratories and* the use of manipulatives, K-12* It is 
emphasized here that the interaction of students. with materials 
form the basis of leading, i;e., students learn by doing. 
Yet, except for the primary grades,, extensive use of concrete 
representations of mathematical ideas has never been popular. ^ 
Seemingly, more and more, purchased materials are being stored 
in teachers' closets. One reasons seems to be the discipline 
problems created wi^thMaboratory lessons. Another seems to 
be the planning involved in using the materials. 

Research 'ev/idence tends to support'" patterns of instruction 
that contain carefuly^lanned experiences with" physical materials. 
A very serious ' mist W with mathematical laboratories or 
physical materials is. to expect serendipity toreplace planning. 
More planning is required. Contentions that learning outcomes 
in such programs are fragmented and difficult, to, assess or 
even based on faith are probably due to the lack of carefully > 
planned experience, ^ 
- J* A case can be made for experiences with materials and 
pictures ajt all grades. From a beginning concept, "What is 
two" to one encountered by only a few students at grade 12, 
"What is meant by a derivative," extremely effective lessons 
involvifjg physical^ or pictorial experiences can be identified. 

There are, then, advantages and disadvantages to the 
use.of physical materials. It would be futile to try to decide 
in gAeral which list is stronger. Decision "to use" or "not 
; to u*e" should be made at the classroom level with decision 
. bassft on'a number of criteria ranging from the equipment of 



a 
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the classroom, while considering ithe objective of the 
lesson, to the ability of the stu^&nt. For this reason, 
the Mathematics Program Guide , while .recommending strongly 

the need for students to represent itfe^s physically, does. 

\ - 
not provide a list of objectives best } earned in a 

laboratory situation. - ; 

Hand -he Id calculators in the classroom 

Answers of "Yes" and "No" both remain strong in answer 

to the question of "Should hand-held calculators* be used 

in the classroom?" . Arguments, written and oral, coroe not 

only from school personnel at all levels of instruptioa 



fcut also from parents, manufacturers, professional- brgani- f 

zations, and so on. TTie general consensus seems to be th^T^^ 

the hand-held calculator ^nnot be ignored. Yet nearly 

every knowledgeable person in this field believes research - 

* , 

is needed to further explore its use. 

A National Council of Teachers of Mathematics position^ 
statement (September 197$) still summarizes the present status 
of the issue: 



The National Council of Teachers of Math- 
ematics encourages the use of calculators in the 
classroom as instructional aids and computational 
tools. Calculators give mathematics educators new 
opportunities to help their students learn mathema- 
tics and solve contemporary problems. The use of 
calculators, however, will not replace the neces- 
sity fbr learning computational skills. 
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As instructional aids; calculators can 
support the development and discovery of math- 
ematical concepts . ^ As computational tools, 
they reduce the time needed to solve' problems, 
thereby allowing the considerations of a wider 
variety of applications. 'Furthermore the" use 
of calculators requires students to focus on * 
the analysis of problems and the selection of 
appropriate operations. The ef Active use of 
* ' calculators can imptove student attitudes to- 
wards, and increase interest in mathematics. . 

Other electronic devices, programmed to' 
< generate questions and activities, that pro- 
vide immediate feedback to students , are not 

* to be confused with calculators or computers . . e 
< * these devices can bemsed to reinforce comp- 
utational skills trough drill. 

v' furthermore, thf National Council of Teachers t>f 

* * » , 

Mathematics recommended /that school mathematics programs ol? 

m \ « • 

the 1980' s take full advantage of the power of the calcul^r 
at all grade levels. 

Classiipom organization * 
'The many different classroom organizations proposed 

have one goal although expressed with different words. The 

curriculum must be planned so: 

f\ It is adapted for the individual student. 

# JEach student progresses to the limit of his/her ; 
potential. 

The variety .of organization include individualization, 
small groups, a single group, team teaching, and so on, 
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with numerous variations of each. For each of these 
plans there is a range- of packaged materials (further - 
subdivided for slow learners, fast learners, and so on) . 
to teacher -inade schemes which in some cases are daily 
ditto master worksheets. " ' 

N 

C . * - 

„ There are oBviously advantages and limitations for 
each* plan. The advantages identified by satisfied users- 
of any plan include the following: 

4 , f 

• • It facilitates class management. 

• It promotes active involvement of the learner. 

• It promotes interact ion~among pupils and among 
^ teacher and pupils. - 

It is interesting that the same advantages are' stressed 
by programs whose plans se.em to conflict. 

Limitations of many plans seem ta^ceitfer on the 
complexity of the bookkeeping required, the cost^for equip- . 
ment and the fact that teachers are not prepared for the 
intricacies of the plan. Of course for most- plans there 

» * 

are always statements that materials to support the plan 
are inadequate and the. cost is too great. Claims, of a 
panacea fof any plan are exaggerations. 

The type of classroom organization Xs ordinarily not 
mandated at the state or district 'level. Such is the case 
in Hawaii where nearly every teacher has a number of options 
from which to choose. Teachers should adapt organizational 
strategies after careful evaluation of the advantages and 
disadvantages, considering what will work best for the '.. 
particular teaching situation. . • 
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Back-to-Basics m ~- ' 

The ''Back-to-Basics 11 movement has a long history 
and can be identified by many different titles. Over* this ■ " 
period different groups have saggljjsd leadership with 
varying philosophies andlvaryiiig impact on education. 
•The latest emphasis oft back-to-basics has been supported 
by parents and legislators who believe the schools, while 
spending more money, have not accomplished their purpose. 
They cite illiterate high schoql graduates, inflated 
grading policies, courses with no basis in any discipline, 
and declinij*g standardized test scores as evidence. 

The national, assessment results for -the 1977-78 mathe- 
matics assessment indicate continuecKstreijgth in computational 
skills with vtfiole numbers and decline in pixMeto- solving ' ~\ 

skills. This rejects narrowing of the mathematics curriculum^ 

* ' *' * *' 
in response to public support of back^to-basics—a narrowing 

that is -an overreaction. "This narrowing is evidenced by the . 

- ' s *•» V 

following: \ . 

• Textbook publishers advertise "basics" in books 
.that have much more computational material and 
less conceptual and problfem material . 

• Teachers, in general, are providing more drill. 

• Programs, advertised as .''individualized 11 in which 

« 

pupils so often practice, only computation, are 
popular. ^ 

• Proficiency testing is . increasing. 

The Mathematics Program Guide does not refer to "Back-lfc- 
Basics" explicitly. It recognizes the ijnportance of basic 
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skills "with the first reference on page 2 and continues 
through learner objectives at ail grades/ The Department 
of Education's Foundation Program Objective I is concerned 
with basic skills;" and the Performance Expectations for, 
grades K-3, .six, eight, 4 ten, and twelve (Mathematics Program 
Guide , pages 30-31) summarize the basic skills. - ■ 

•The National Council* of Supervisors of Mathematics 
position paper on basic skills was ^an-'explicit attempt to 
fqpus the positive direction of back-to-basics for mathe- 
matics programs. (See Appendix B of ^e Mathematics Program 
Guide .) 

y The, National Cbuncil of Teachers of Mathematics has fc 
recommended that "basic skills in mathematics be 4 defined to 
'encortpass more than .compGtational facility" in its list of 
recommendations for school mathematics of the 1980' s. 
■Competency-based education and minimum competency . 

This is one of the" "hottest" issues, not only in Hawaii, 
but also nationally. * It is closely related to Back-to-Basics« 
and evaluation which determines effectiveness of programs 
as well as competence of students. 

- Competency-based programs came into focus in the recent 
past as educators, wrote long lists of behavioral objectives. 
The,se were the basics for experiences in the classroom and 
then tests were produced to evaluate accomplishment of the 
objectives.' Regardless of criticisms that the objectives 
were of lower order mental abilities, such as skills in . 
operations, and omitted the higher order' abilities, such as 

» 

reasoning, there" have been great gains for many segments 
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of the teachijjg profession. Any time teachers think 
carefully and record the goals of their instruction, they 
are better prepared to provide an effective program. 

The debate over minimum competency remains in the 
shouting stage with emotions taking the place of logic 
becadse evidence is r , meager to support either side of the 
/issue. Some school districts or states which have adopted ^ 
minimum competency report greater achievement, more interest 
and better attendance by pupils. Other districts and eyen 
states have postponed iinplementation o£*minimum competency 
procedures even after adopting and funding them. 

There is no -resolution insight forjthis issue V ^/Many 

questions requiring thought and research have been raised. 

* * • * 

Among them are: 

». 

• What are the minimum competencies in mathematics? 

• How are they different for various individuals? 

• How high are they set? 

• Will establishing' them cause a lowering of standards? 
Hawaii is moving to competency-based education. The 

Hawaii State Department of Education has developed performance 
expectations in twenty-one areas, including mathematics, for 
* grades three, six, eight, ten'and twelve, it. has also 
identified fifteen essential competencies for high school 
graduation. Mathematics teachers must thoroughly understand 
the performance expectations in planning programs' and instruction. 
Communication of Mathematical Ideas 

That "word problems are difficult'* has been common knowledge 

i 

for years. , It is especially true in Hawaii with scores of 
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pupils approaching -the national average in computation 

on nbnned tests and scores on word problems definitely 

below the jiational average. This statistic describes the 

situation not only for the present but also for the past 
* - »~ 

number of years. 4 

If we were to ask ourselves 'or fellow teachers, !T What < 
have I (or you) done to improve pupils' ability to solve 
word problems? 11 , a truthful answer would be ♦"not much". 
If we pooled our 'idea's we would probably have fewer 
strategies than needed to do -an effective job. This is a 
field' that needs much study and research. 

In developing skills for writing, reporting, or 
listening to mathematical ideas we have also done less 
than needed for literacy. For example, some questions -on 
the recent National Assessment of Educational Progress tests 
were read to examinees. Listening and interpreting skills 
were reported as less than adequate. 

As teachers our first task is to convince ourselves of 
the importance of these communication skills. Then we must 
incorporate the necessary objectives into the curriculum 
with the needed experiences to accomplish those objectives. 
The needed experiences included pupils reading and reporting 
in their own words, descrdbuig orally or in writing the 
meaning of a symbol or expression, drawing a picture of 
a numerical situation, rewording 1 definitions or procedures, 

it 

using systematic vocabulary, and so on. 

The importance of communication of mathematical ideas 
is recognized in the Mathematics Program Guide in the 

6-16 



following places: onjpage 2 as one <^f the emphases of 
the guide; on page 30 where ,f Develop basic skills for 
learning and effective* communication vfrth others 11 is 
Foundation Program Objective I; on pages 39-156 where many 
Learner Objectives and Conments are directly related to 
communication skills. 
Evaluation 

Ihe entire process of evaluation ii often overwhelming 

for €eachers. Tliey find a variety of tests: achievement, 

f - 

diagnostic, inventory, attitude, and so on. They are told 
that evaluation in their classroom goes beyond paper and 
pencil tests, to include infoimation from interviews, 
observations; rating scales, and so on. They are expected 
to know nonn- referenced and criterion-referenced tests along 
with varieties of each. Then, with test results come the 
technicalities of item analysis, deviations, correlations, 
and so on. At some level of the school's administration, 
the technical aspects of evaluation are extremely important. 
Teachers are concerned with tests that will determine progress 
of students toward pre -determined goals. 

One aspect of evaluation that is so often ignored at 
the classroom level is the establishing of objectives for 
a course, a chapter, or a lesson. Many times in preparing 
a test We look in a book and pick out exercises like those 
studied with little thought to "Do. these really test the 
objectives?" This is one area that teachers can improve 
their evaluation techniques. 
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At the same time there are many practical questiofts* 
for "which teacphers need answers: ' * 

• How can I use the results of the administration's 
evaluation program to improve my program? ^gr** 

• What (if any) are alternatives to paper and pencil 
' tests? 

• What are som^ suggestions for writing test questions? 



0 

• How can I evaluate higher 6rder mental skills or 
even problem solving strategies? 



One evaluation so seldom made is of the mathematics 
program for a grade or school. This can be carried out as 
a self-study by the department (secondary) , a group o% 

teachers (algebra or fourth grade) , or even a single teacher. fj^V 

"f 

Searching questions concerning objectives, experiences of 
pupils, worth of texts, physical equipment in the. classroom, . 
and so on lead- to a better understanding of anymp^M. 



Even a comparison of the present program to^pL. 



Mathematics Program Guide provi<ies data £oj? ; needec^groveh^nt, 
if any. 



4 9. Equity in school mathematics opportunities 

I m 

Truly equal opportunity to achieve in school mathematics 
for various groups of students has been lacking. This lack 
has become an issue of national concern. Groups such as . 
girls, and culturally different or exceptional students have 
been the topics of debate. The passage of Public Law 94-142 
in 197S reflects a major commitment by this country to 
educate all handicapped children. Mainstreaming, that is, 
! providing the most appropriate education for each child in 

^ . 6 " 18 '217 
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*».• " - . the lea^re'strictive setting has become a challenge to 

°* • & n % , . 

'jg, "the matlien|atics classroom teacher. Other .exceptional 



students namely the talented .and gifted, are receiving 

q& * • \ |» ' • ' . - 

increased* attention. $fc ' 

PS ' 

& . In its recommendations for school mathematics of the 



1980-' s the National Council of Teachers of Mathematics 
haspbeommended tha| "a '^exible curriculum with -a -greater 
range of opfio|js be designed to accommodate the diverse needs 
of the student population." In its newly designed secondary 
mathematics program in the Mathematics- Program Guide , Hawaii 
has made provisions for increased educational opportunities^ 

in mathematics. 

The low rate of participation of girls in the study 
of mathematics has become a concern not only to the tradi- 
tional feminists who have raised many questions about sex 



4_f -- - ■ - - " 



st^otyping but also to members of the traditional education 
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L'^Sunity such as the National Institute of Education, Office v 
of Education and various . schools and professional associations' 
across the nation. The National Council of Teachers of 
. Mathematics has also adopted a position statement stressing 
•£ ilif the need for equality of opportunity for girls and young . . 
women in mathematics study. Hie low ratej>f participation in 
the study of mathematics in high school has closed many ' 
doors in both employment and continuing academic .progress. 

In '1968 and in 1974 Congress established the right of 
every non-English-speaking child to -a bilingual program of 
education, the implications of such a program in mathematics 
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are enoimous. 

«. * * 

For the handicapped student, the individual teacher 

chooses tHe^rogram which fits the student's specific 
skill needs. If fhe student's skill needsare in mathematics, 
then the teacher can request an evaluation of the student 
for special education services'. When a student in special 
education isieady to be mainstreamed^ in a regular class 
for mathematics, the special education teacher usually . 
attempts to place the student in the same text as is being 
utilized in the regular class to which he/she will be 
mainstreamed. This method is utilized to ensure consistency 
and success in ,the regular classroom. 

Opportunities available in mathematics for the academically 
gifted and talented student include 1) enrichment activities 
at the elementary and intermediate levels; 2). mathematics 
contests; 3) Advanced- Placement (AP) courses; and 4) early 
enrollment at the University of Hawaii and community colleges. 
Enrichment activities generally involve, more in-depth study 
of mathematics concepts, problem-solving, other topics in mathe- 
matics that may not normally be covered in a regular program during 
the school year. Mathematics contests, sponsored by 'the Hawaii * 
Council of Teachers of Mathematics (HCIM) , are held ea^h 
year throughout 'the state". By the competitive nature of 
these contests, they- are limited to the most capable students. 
Advanced Placement courses in calculus are offered at various 
schools. Although some of the students who take the^AP 
courses arejiot necessarily academically gifted, they are 

' • 211) ■ . * 
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usually the brightest mathematics students at those schools,. 

Lastly, early Enrollment at the University of Hawaii," or the 

community colleges is available for students who wish to 

enroll in advanced level courses, > * 

. Developing mathematical programs to mejet the variety 

of interests, abilities, and goals of exceptional students 

places a special responsibility on mathematics educators. 

In An Agenda for Action: Recommendations for School Mathematics 

of the 1980s the National Council of Teachers of Mathematics 

makes the following statement 1 : 

Recognizing diversified individual interests 
and needs entails devising programs that are 
tailored for particular categories of students. 
Differentiated curricula must incorporate the special 
needs in mathematics of students jri.th handicaps, 
including physical or learning difficulties. These 
programs will need to move away from the idea that 
everyone must learn the same skills,.. 

In many current programs, the student who 1 does 
.poorly in the algorithmic skills finds progress 
in all aspects of mathematical development halted*, 
sinte remediation is designed to concentrate solely 
on this deficiency. Remedial programs should 
identify other areas of mathematical ability- - 
for example, spatially related skills— and concentrate 
■ attention also on the students 1 strengths, not solely 
on their deficits. 

The student most' neglected, in terms of realizing 
•full potential, is the gifted student of mathematics. 



National Council for Teachers of Mathematics. An Agenda for Action : 
Recommendations for School Mathematics of the 1980s . Reston, VA: the 
Council, 1980. 
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7. PROBLEM SOLVING ' 

Problem solving is a critical goal of the mathematics curriculum. 
The development of problem- solving skills is one of the eight Foundation 
Program Objectives adopted by the Department 'of Education. As such, 
problem solving must be considered one of the basic skills that each 
student must develop. 

Mathematical problem solving is often thought of ,as synonymous with 
solving verbal textbook problems. However, solving story problems is but 
a small part of the skills that a student needs to develop in the 
problem- solving process. 

Mathematical problem solving, in a broader context, refers to finding 
an appropriate response to a new situation* or to a question which does not 
have an obvious answer; that is, getting the answer involves more than 
an act of simple memory or the application of a familiar algorithm. The 
problem solver must analyze the situation and determine the best strategy 
among a choice of many. 

Often, .getting the correct answer to word problems in textbooks 
is a mere exercise involving the application of a previously learned 
algorithm. Instructional practices that overemphasize algorithms and ' 
exercises do not encourage students to analyze and think through "story 
problems, " nor do they build a foundation for developing skills with 
which to approach unfamiliar problems. 

Problem-solving skills cannot be developed through occasional 

i 

exposure to problems, but need, to-be a part of the daily classroom ' 
experience. The teacher plays a key role in directing and guiding the 
development of problem- solving skills, and in establishing a climate 
for promoting' problem-solving behavior. A problem- solving approach 
to mathematics instruction fosters student involvement in the learning 
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process through^ questioning and cueing, providing the time to think 
through and analyze the situation, and emphasizing the process or 
strategies involved, rather than getting the M correct ,f answer. Students 
should be encouraged to question, explore and suggest alternatives in 
a problem situation. 

Problem solving involves a number of interrelated skills and 
processes and cannot be taught through recipes and formulas. Instruction 
will need to provide opportunities for students to engage in problem 
solving to develop their problem-solving abilities. Instructional 
emphases of a problem- solving approach in mathematics are discussed below: 
jL. Problem- Solving Heuristics 

While problem solving 'cannot be reduced to a formula or an 
algorithm, there are a variety of strategies that can be taught - 
to improve students' problem- solving skills. These strategies 
do not guarantee successful problem solving but serve as a guide 
or rule of thumb. 



Most of the materials on problejn solving. follow the four stages 
of the problem- solving process identified by George Polya. The 
table below reflects these four stages and describes behavior of students* 

PROBLBt-SOLVING ' STAGES 

; " 

Understanding the Problem 

• Asks questions to clarify problem 

• States problem in own wordk 

• Determines relevant facts in the problem 

• Perceives implied relationships 



Devising a Plan 

• Summarizes data by making a table, graph or diagram 

• Analyzes infomation (e.g. looks for patterns, works 
problem backwards, makes predictions and verifies, 
decomposes problem into parts) - 

• Recalls related problems previously solved < 

• • Estimates solution \ 



Carrying Out the Plan 

• Uses a table or diagram ta arrive at solution 

• Applies a formula v 

• Performs computation required for solution ^ 

• Decides on where to begin m 

• Switches strategy when it is no longer applicable 



-looking Back ^ 

• Describes strategy used in solving the problem 

• Verifies that solution satisfies conditions of the 
problem 

• Looks for alternative ways to solve the problem 

• Creates applications or related story prcpblems 



c 



"Hie role of the teacher is to facilitate this process by modeling 
these behaviors, and questioning or cueing students during their 
probilfe- solving experiences* The emphasis of problem- solving 
instr&ction should be on the process or strategies and not on 
getting the "correct 11 answer. Specific instructional behaviors may 
include: 

! 

• asking leading questions instead of giving answers, 

• rewarding a good question, a different approach or 
r ari alternative procedure, even if it does not lead 
to the "answer". 

• providing enough time for students to think about the 
problem (if the "answer" is obvious, then "there was 
no problem). 

Communication Skills 

Discussion is an important aspect of| problem solving. Students 
should be provided many opportunities for developing language and 
communication skills in the problem : solving process. These include: 

a. asking questions for clarification 

b. describing strategies used to solve a problem 

c. listening to alternative ways of solving a problem 

d. discussing the relative merits of alternative- methods 

e. sharing insights in a problem situation 

f. writing extensions or related problems 

The teacher-student and student- student interactions provide 
diagnostic infonnation which can be used to determine appropriate 
instructional emphases. Language is critical in the process of . 
connecting abstract symbols and. concepts to referents in the student 
experience, and in describing patterns and relationships the student 
perceives. These. language experiences prpvide insights into student 
thinking. 

Applications to Student Environment 

The National Council of Supervisors of Mathematics has identified 
applying mathematics to everyday situations as one of the ten basic 



skill areas. These include providing'students with experiences in 

applying mathematics to all, practical uses in daily life, in social 

and natural Sciences, and in consumer and career related areas. 

N 

Opportunities for students to relate mathematical skills and f 
concepts to the real world promote the development of functional 
competence. ..For instance, students need to learn- both how to compute 
and when to compute. Hie results of a national assesment show that 
"... skills are not 'mastered at the time when greatest emphasis is- 
given in the curriculum but *a)/ a later date after practice and 
application."* „ 

These results suggest that the instructional practice of teaching 
for mastery of skills before introducing applications may be depriving 
' some students' of the very experiences that would lead to mastdiy of 
these skills. > 
4* Use .of Manipulatives and Representations , 
Mathematics concept development should proceed from the manipulative 
or concrete level to the representational or pictoral to the abstract 

lr' 

or symbolic. Exploratory activities with manipulatives provide „ 
students with the experiences necessary for developing concepts, and 
acquiring vocabulary and appropriate language to describe the objects 
they are manipulating.. 

The transition from the manipulative to the representational level 
varies with, each student \ Language plays a critical role in connecting 
these levels. As the level of abstraction increases from manipulating 
- objects to manipulating pictures and symbols,' 4 language serves as the 
bridge that connects the symbols to their referents in the real world 
and provides the context for meaningful learning. : ^ 

Carpenter , et. al. Results from th e- Second Mathematics Assessment of the 
National Assessment of Educational Programs . Reston, Virginia, National . 
Council of Teachers of Mathematics, iy»i, p. 13. 
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5. Independent Investigations 

Every problem may be extended or modified to create a new, related 
problem. Given variations could result from changing the given 
context, numbers, or conditions tf Initially these changes and 
- extensions may be suggested by the teacher, but eventually students 
should be encouraged to investigate extensions or variations on 
their own. For example: 

Given the following problem: 

There were 8 people at a meeting. Every person shook 
hands with each other person exactly once. How many 
handshakes were there? 

• 1 Possible variations and extensions include: 

a. changing the number of people to 12 

b. changing the giveh to 28 handshakes and asking how 
many people were at the meeting. 

c. generalizing to any number, (n) of people 

6. Computational Skills , 7 t 

One of the ten basic skill areas of mathematics identified by the • 
National Council of Supervisors of Mathematics is appropriate * 
computational skills. While the availability of calculators 
minimizes the need for long and complicated computations, knowledge 
j3f single-digit number facts, mental . arithmetic and estimation 
skills are still essential. 
. The Department of Education has identified fifteen essential 
competencies considered to be the minimum required for becoming 

productive and contributing members of society.. One of these 
is related to computation. * * f 

i 



Wtment of Education, State of Hawaii, Office of Instructional Jervices 
Stude nt Performance Expectations of the Foun dation Program. August, 1978, 
p. 107. : : 7 



Use computational skills in situations common to 
everyday life. These include adding, subtracting, 
multiplying,^ and dividing whole'; numbers, adding _ 
and subtracting dollars and cents-, arid computing" 
] discount and simple, interest, 

The' statement o£ this essential competency focuses on using com- 

< putational skills. Research in mathematics education has found 

that computational skills learned in isolation at a rote, mech- 

anical le^el contribute little to the ability to -use mathematics 

in everyday life. 

Instructional strategies for developing and maintaining computational 
skills must be meaningful to the learner. These strategies in- 
clude using manipulates for* concept development and applying 
jskills to the student's daily* experiences that were discussed 
above. j 
The instructional emphases discussed above are' interrelated and over- 
lap with each other. Each supports the development of the ability to reason 
and think through unfamiliar situations. Problem- solving skills are not 
learned in a short unit; rather, the learning of problem solving skills is 
a continuing process of development and refinement. 

Teaching problem solving is more than a collection of instructional 
techniques. It is an attitutde and an approach to teaching in an environ- 
ment that fosters thinking about problems, and encourages and values , 
alternatives and creative insights. 
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Annotated Bibliography 



Department of Education, State of Hawaii, Office of Instructional Services, 
' Problem Solving . 1980. * 
A resource guide to provide teachers with guidelines and materials in 
order to structure a course that would teacfi students mathematical 
content 'while learning problem- solving techniques. The ctoirse is an 
Option X, level *B course in the restructured', grades 9-12, mathematics £ 
program. 

Krulik, S. and Rudnick, J.A. Problem^Solvirig: A Handbook for Teachers , 
Boston:. Allyn and Bacon, Inc., 1980. ^ 
Includes an introduction to problem solving with a workable set of 
heuristics and the pedagogy of problem solving with discussions, 
problems, and activities for all grade levels. . - 

Krulik, S. and Reys, R. (eds.). groblg^ 1980 
Yearbook , Reston, Virginia: National Council of Teachers of Mathema- 
tics,, 1980. ' - - 

Contains something to help every teacher of mathematics teach problem 
solving. Ideas at all levels Of instruction are included. Here are 
problems, examples, and illustrations. 

* 

National Council of Teachers of Mathematics. An Agenda for Action; Recom - 
mendations for School Mathematics of the 1980' s . Reston, Virginia: NCTM, 

198a. . - J . • 

The National Council of Teachers of Mathematics • eight recommendations 
for school mathematics of the 1980' s are made. -It recommends that 
problem solving be the focus of school mathematics. Throughout the 
document the relationship of problem solving to the other recommendations 
is discussed. 

National Council of Teachers of Mathematics. Arithmetic Teacher . November 

1977. jr 
This entire issue is devoted to summaries, discussion, and ideas of 

problem solving. 

National Council of teachers of Mathematics. Arithmetic Teacher . February 
1982. 

The issue focuses on 'Teaching Problem Solving." Articles span 
primary to junior high school levels and contain ideas and suggestions 
for engaging students in problem- solving experiences. 

Polya, G. How to Solve. It . Princeton, New Jersey:. "Princeton University 
Press 1957 — — 

A classic and- a must for mathematics teachers. The stages and behaviors 
' of problem solving as discussed in the Mathematics Program Guide are 
discussed further here. 
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8. READING IN MMfflBtfATICS .' 
The right to read includes the. right to read mathematics. According 
to the State Reading Improvement Framework 1 , the content area of mathematics 
should include strategies for reading mathematics. -To assist teachers in 

" carrying out their responsibility to teach reading in mathematics, the 

i 

Department of Education has made available several documents. These are: 



Language Arts Strategies for Basic Skilly, %2. Honolulu: Department 
of Education, State of Hawaii, 1978. 

Comprehension in the Content Areas 3-6, Strategies f or Basic Skills. 
Honolulu: Department of hducation, State of Hawaii, J.y/9. 

Comprehension in the Content Areas 7-12, Strategies for Basic Skills. 
Honolulu: Department ot Education, State of Hawaii, iy/y. 

These materials offer teachers and administrators suggestions on how to 
assess their students' reading comprehension level and on analyzing and 
selecting instructional strategies and activities. In addition to the 
general reading references, made available by the Department of Education 
there are references pertaining specifically to the reading of mathematics. 
These are provided in the annotated bibliographic listing. Course work * 
on reading in content areas and specifically in mathematics is provided by 
.the College of Education of the university of Hawaii at Manoa. General 
reading resource personnel are also available at each of the districts. 

To assist teachers and schools in assessing the reading levels of 
. instructional materials in use or intended for use by the ^school several 
assessment tools are discussed in this section. These assessment tools are 
basically of two types: those that actually involve students reading the 
materials being assessed and those in which the materials are assessed 
without student involvement. 

^Department of Education, State of Hawaii, Office of Instructional &rvicesj 
State Reading Improvement Framework. June 1979. \ ^ 
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The a^^Tedmique . This technique involves the students reading 
• passages irrcm the reading materials being assessed. What follbws are 
instructions for its construction, administration, scoring, and interpreta 
tion. 

Construct^: ' 

1. Select a reading passage of approximately 275 words from material 
that you will be assigning to your students. This should be 
material that they have not yet read. 

2^ iype«the selected passage* Leave the first sentence of your 
selection Intact, Starting with the second sentence, select 
at random one of the first five words. As you type the passage, 

■ 4 

„ leave an underlined blank 15 spaces long to replace the word you 
have chosen, A shorter blank, 5 spaces long, should be used for 
mathematical symbols (or tokens) where the context demands it. 

3. Delete every fifth word or mathematical token and replace each 
with a blank thereafter, until you have a total of 50 underlined 
blanks. Finish that sentence which includes the fiftieth blank, 

4, Type one jnore sentence intact, 

Administration: The cloze test can be easily administered by individual 
teachers within their own classrooms through the following directions: 

1, Students are not to use their textbooks in completing the cloze 
exercise, 

2. Before passing out the tests, inform students that they will be 
taking a test that will try to measure the difficulty of their 
class reading materials. Show them how the cloze works on the 
board with sample sentences such as, "It's dark in here. Please 
turn on the Or, "The mart down 

er|c . ■;. " 82 - 23u • • ' 



the stairs." Bnphasize to students that they can get clues from 
the context of the reading passage that„will help them determine 
words that fit. 

w 

3. Allow students the entire class period to complete the test. 
(Many should finish early,) „ 

Scoring: 

1. Count as correct every exact word students supply. Do not count 
synonyms judged to be satisfactory, Counting synonyms will not 
improve the usefulness of the test; the rank order performance 
of the class will be essentially unchanged and it is sometimes 
extremely difficult tp judge the correctness^ of a synonym. 

2, Multiply the total number of exact word replacements by two in 
order^to determine the student's cloze percentage score. 

Interpretation: 

The results of this assessment are for 'Class interpretation, not 
individual assessment. Hence a profile of class results is needed , 
for interpretation. 

Generally speaking scores below 40% indicate a difficult reading, 
scores between 40% and 60% indicate a satisfactory reading, and scores 
above 60% indicate an/easy reading level. To interpret results, 

j 

the number or percent of students functioning at each of these 
three levels must be viewesd. Instructional materials are best, 
from a reading-level viewpoint, if the majority of the students 
find the materials at a satisfactory reading level. 

An example of a cloze test follows. 

r 

r ' . 
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SKIP CHIP 1 .Number of Bananas 

Skip, 3+2 r 5 

Chip, 2 + = 5 

- So£ 2 - 2 + 




Changing the order of addends does" not change 

sum. 

This is the property of addition. 

-*•*», . • 

1. the sums. Do the in the 

parentheses first. 

. fy* 3 +4; 7 + '___ 3 + 4) 

. Are the suras the ' ? 



(8 + 7 '_ + 6 = 2 and 8 + ( + 6) ■ 

so (8 7) + 6 8 + (7 6) 

Changing the of the addends does 

change the -sum. 

This the grouping property of . 

2. Complete 

a. . 4 3 = 7, so + 4 ■ ' (_J . 

. (4 + 2 + 6 = 1 ,, so 4 + ( + 6) = J [ . 



Add. 

a. 8 + b. 0 + 8 * 9 + 0 

* — — — - 

7 0 = 7 - 98 + = 98 



When add 0 to a ' , the sum is that 



This is the property zero for addition. 

4. , properties are shown? 

a. 32 + 0 632 b. 3 + 42 . 42 + 2_ 



c. (12_ + 354 + 145 = 23 + ( 54 + 145) 

5. Make true sentences. 

a. 34 ♦ 0 =□ b. 12 + 2 « 2 +□ 

*• 4 

From Holt School Mathematics; Grade 4 by Eugene D. Nichols, et al. New York: 
Holt, Rinehart § Winston, 19/8, pp. J>b-37. NOTE: Key to this test on p. 7-5. 



CLOZE TEST KEY. 

1. - * 11. ) 21. + 31. 2 41. Whaf* 

2. 3 12. ( 22. grouping 32. 3 42. 6 
^3. + 13. b 23. not 33 . 0 43. ■ 

4. 3 14.' same 24. is 34. c 44. 2 

5. the 15. ) 25. addition 35. + 45. - 

6. the 16. 1 26. + 36. 0 46^3 

7. order 17. 7 27. 3 37. we 47. 3 
, 8. Find ' 18. 2 28.* b .38. number 48. ) 

9. work 19. + 29. ) 39* number 49. 1 

10. a 20. = 30. 2 40'. of 50. 3 

The Fog Index . This technique does not involve students in the 

assessment process. Note that the technicjue assesses readability by 

determining the length of words and sentences in sample passages of the 

book or unit. What follows are instructions in the use of the Fog Index. 

1, Take three 100-word passages; one from the beginning, one from 

the middle and one from the end of the chapter or bookV 

• 2, Count the number of words in each passage that have' three or more 

syllables. Note * this down for use in step 4 . Do not count 

proper names, compound words or verb forms that become three 

syllables by adding suffixes, If the same three-syllable word 

appears several times, cotfiit it on each occurrence* 

3. Determine the average sentence length for each passage, 

a. Totaling the .number of words in the passage. Include the 

words in the sentence containing the hundredth word in your 

count, P 



b. Totaling the number of. complete sentences in the selection. 
In the total include decimal fractions of partial sentences. 
For a partial sentence, estimate the percentage that is. 
included in the 100-word passage, for instance, .6 of a sen- 
tence. 
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c. Divide the number found in a. by the number found in b. 
4. Total factors from steps 2. and 3.c. (the number of three or more syl- 
lable words and the average sentence length) y and multiply the sum by 
0.4. The result is the Fog Index for that passage. The score : 
(Fog Index) represents the . approximate level of education needed 
to read the passage. / 
The determination of level of difficulty of the first passage chosen 
from a fext whose estimate of readability is desired is shown on the follow- 
ing page. . 

To estimate the readability level of this text, estimates of level 
of "difficulty must also be made of passages from the middle and from the 
end of the book. Estimates of level of difficulty of passages fran the 
beginning, middle, and end of tlie book are then averaged to obtain an 
estimate of- readability for the text. 



Equations 



Suppose you work in a food store. 

You are to fill a display case with candy. 

You have put. 16 boxes into the case. 

The case can hold 24 boxes. 

How many more boxes are needed? 



You can write an equation for the problem. 
Think: 16 plus some number is 24. 

Write: 1 6 + fl = 24 L V 



You. solve the equation to solve the problem. 
Find the number that makes the equation true. 
You subtract to find a missing addend. 

24 

^ Zll6 
8 

8 makes the equltion true. 16 + 8 = 24 
8 more boxes of candy are needed. 





Average 8eritnec'e length: 102/2fe6 

»7 wrda/sentenee 

Level of difficulty: (4+7) x .4 » 4.4 

/ 
/ * 

' — Fran Growth l^l^thematiae. Grade 6 by., David W. Wells, et al/ New York: 
Uaraourt, lEtrace & Jovdnovieh, 1978, p. 22. 
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Hie Fry Graph. This technique also does not involve students in 
the~assessment process. It, too, estimates readability by the length 
of words and sentences. What follows are instructions in the use of the 
Fry Graph 2 . ' - 

1. Select three lOO-word passages from near the beginning, middle, 
and end of the book. Skip all proper nouns. 

2. Count the total number of sentences in each 100-word passage 
(estimating to the nearest tenth of a sentence) . Average 
these three numbers" 1 " (add together and divide by 3). 

3. Count the total number of syllables^ in each 100-word sample. 
There is a syllable for each vowel sound; for example: cat (1), 
blackbird (2), continental (4). Do not be fooled by word size, 
for example: ready (2), stopped (2), bottle (2). It may be 
wore convenient to count every syllable over one in each "word and 
add 100. Average the totsll number of syllables for the three 
samples, 

4. Plot on the -graph the . average number of sentences per 100 words 
and the average number of syllables per 100 words. ' Most plot 
^points fall near the heavy curved line. Perpendicular lines 
mark off approximate 'gradeyevel areas. 




2 E. Fry, "Readability Formula That Saves Time." Journal of Beading, 
April 1968> pp. 513-516, 575-578. 
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Whatever assessment technique is used to determine readability of 
materials it must b^ borne in mind that it is but one means by which a 
teacher attempts to obtain a "good" fit" between the author's assumptions 
regarding the reader's language, experience, and thinking background and 
the reader's actual language, experience, and thinking background. The 
closer the "fit" is between the author's and reader's assumptions, the 
easier the reading materials will be for the students. 



^instated' BihlicJgraphy ■ # 

Earle, R. Teaching Reading and Mathematics , Newark, Delaware: Internation- 
al Reading Association, 1976. 

Gives many practical suggestions (by way of examples) for teaching the 
reading of mathematical materials. 

Feeman, G. F. "Reading and Mathematics. 11 Arithmetic Teacher. November 
1973, pp. 523-529. ^ : V 

s Discusses the teaching of reading versus teaching of reading in .mathe- 
matics; symbol perception and vocabulary^wTd study guides — their 
'nature and construction. * Examples of study guides provided. 

Henney, M. "Improving Mathematical Verbal Problem-Solving Ability Through 
Readijig Instruction/ 1 Arithmetic Teacher . April 1971, pp. 223-229. 
Discusses xdays in which the teacher may help students, especially . 
fourth graders, develop their ability to read verbal problems^ 

NfcKillip, W. D. et al. "Teaching Reading Skills and Using Textbooks." 
Mathematics Instruction 'in the Elementary Grades , Morristown, New 
Jersey: Silver Burdett Co. , 

Discusses general guidelines for reading mathematics, reading skills 
in mathematics, special problems in reading mathematics, and reading 
as a teaching technique. 

Shepard, K. L. "Applying the .Reading Skills to Mathematics." Comprehensive 
High School Reading Methods . Columbus: Charles E. Merrill Publish- 
ing CO., 1973.. ^ - 

Identifies and discusses the skills of reading as- they apply to mathe- 
matics in high school. 

Wilson, J. ,T What Skills Buiid Problem Solving Power?" The Instructor . 
February 1967, pp. 79-80. * • 
There are at least three types of meanings of arithmetic operations: 
mathematically pure, physical action, and socially significcoit. Of 
the three, definitions of operations having socially significant 
meanings lead us to ft wanted-given ,f relationships. Guiding children 
to these ft wanted-given" relationships has been found to be the most . 
effective major approach to improving their problem-solving abilities. 
This major approach should be supplemented with cognitive skills such 
as -the use of ' equations to express *hoanted~given t9 relationships, 
% estimating^correci answers, andjtaving children make up their own 
problems* ^Examples c&ej&en for the elementary level. 
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